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ON GUARD FOR AMERICA’S AIR DEFENSE 


The F-102 is a rapier in the hand of the U.S. Airman. 
Built for the U.S. Air Force, Convair’s F-102 
interceptor is delta-winged and jet-powered, designed 
for the men who are on guard for America’s air defense. 
Advanced aircraft like the F-102 are the result of . . . 


Engineering to the Nth power 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


a all cal 
Wear the wings of the U.S. Air Force. 
If you are 19 to 26, you may qualify 
for cadet training. Write today to: 
Aviation Cadet, Headquarters 
United States Air Force 
Washington 25, D.C. 
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How the Holley Turbine Control helps jet pilots 


concentrate on FIGHTING, not flying 


Nearly every foot of altitude, gained or lost, 
nearly every minute change in atmospheric con- 
ditions alters the amount of fuel flow needed by 
today’s jet engine. Literally hundreds of mathe- 
matical problems must be solved every minute 
a jet is in the air. It would be impossible for 
any pilot to solve all these problems and still have 
time to concentrate on fighting. So the Holley 
Turbine Control was developed to solve them 
for him AUTOMATICALLY. 

Holley’s research department played an impor- 


Leader in the desien, development, and manufacture 


of aviation fuel metering devices. 


tant role in the development of this mechanical 
wizard. But producing Holley Turbine Controls 
requires special skills, too. Working to tolerances 
of as little as plus or minus 25 millionths of an 
inch, the Holley manufacturing division turns 
out turbine controls for thousands of today’s 
jet aircraft. 

Holley’s highly-trained research, engineering 
and manufacturing staff can support your pro- 
gram of producing better products for the avia 


tion industry, either your design or ours. 
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When it comes to saving space, nothing beats pneumatics! Pneumatic 
systems use smaller lines, and no return lines are required. In fact, 
parts of the aircraft itself, such as landing gear struts, can be used to 
store air under pressure, saving you additional space and weight! 
This “storage” feature has another advantage — it lets you build up 
high horsepower delivery from a low horsepower source, without 
paying the usual weight premium. 


Pneumatic systems always act fast, are never sluggish. Viscosity of the 


air used in pneumatic systems remains essentially the same 
throughout a broad temperature range ... —65° to +250°. 
The air used in pneumatic systems cannot burn, so there’s no danger 
from fire. And, since the air supply is always available, leakage is 
no serious problem. The compressor itself will compensate for 
any minor leaks which might occur. 

We here at Kidde have a complete line of pneumatic system 
components, as well as the facilities for engineering complete 
pneumatic systems. If you have a problem in pneumatics, write us. 
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The words ‘Kidde’, ‘lux’, and 
the Kidde seal are trademarks of 
Walter Kidde & Company, Inc. 


Walter Kidde & Company, Inc., 218 Main Street, Belleville 9, N. J. « Walter Kidde & Company of Canada, Ltd., Montreal —Toronto 
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fractional horsepower 








call for the assistance of 


our electrical laboratory 
and research engineers 


In the meantime | 
write for our new file folder catalog 
which lists units, with and without 
brakes and noise filters, that-are .” 
ready for immediate production! | 


ELECTRO-AIRE 


Incorporated 
6909 Farmdale Avenue 
No. Hollywood, Calif. 


A Subsidiary of Hydro-Aire 
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HONORING PIONEER 
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HIS HANDSOME MONUMENT was unveiled last 

December 17th on Governors Island, New 

York, in honor of the American pioneer avi- 
ators who contributed so much to the development 
of aviation by their early flights to and from this 
historic Island. The monument was unveiled by 
helicopter—another aviation “first.” 


The monument was erected under the auspices 
of The Early Birds, an organization of those who 
flew solo before December 17, 1916. . . 38 years, 
to the day, before the unveiling of the monument. 

The propeller on the monument was cast in 
bronze, directly from one of the Wright Brothers’ 
wooden propellers, two of which propelled the 
first U. S. Army military plane, a 1909 Wright. 
(This famous plane is shown in phantom illustra- 
tion, above.) 


The monument weighs more than 15 tons, and 
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is hewn out of Deer Creek granite from Maine, 
specially quarried for this project. It faces the 
largest structure on Governors Island, Building 
100; and will command the attention of thousands 
of visitors every year. 

* * * 


PuILuips PeTroLeuM Company takes this opportu- 
nity to join in paying tribute to the memory of 
those distinguished Governors Island pioneers, 
living and dead, who contributed so significantly 
to the advancement of American aviation. And 
Phillips is also honored to pay tribute to The 
Early Birds, who have so signally commemorated 
the accomplishments of their flying colleagues. 


AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 
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NEW DEPARTURE 


PDQ 






DELIVERY 


Speed with precision extends 
to the shipping room. This 
New Departure wrapping ma- 
chine seals bearings in pro- 
tective paper automatically, 
untouched by human hands. 
You can count on New De- 
parture to meet the demands 
of your delivery schedule. 


Feed-back principles are em- 


ployed in this ball race form 
grinder at New Departure. 
The machine automatically 
adjusts to maintain specified 
tolerances. More perfect pieces 
per hour mean lower costs for 
the bearing user. 


Tuy 


PLUS ENGINEERING SERVICE 


New Departure engineers are ready to help with your 
ball bearing problems. And when you consult with New 
Departure you get the benefit of more than 50 years’ 
experience in ball bearing design and manufacture. Call, 
wire or write... New Departure can help you... PDQ! 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONN. 
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QUALITY 


Quality control is of prime 
importance in the high-volume, 
ultra-precision manufacture of 
ball bearings. Balls are auto- 
matically inspected by an elec- 
tronic scanning device that 
operates with a speed and 
accuracy considered to be im- 
possible a few years ago. 
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NEWS DIGEST 





Domestic 


First flight tests of Ryan Aecronauti 
cal Co.’s jet-poweed vertical-takeoff 
fighter are expected to start early this 
spring. The Rolls-Royce Avon engine 
that will power the Air Force VIO 
project now is being inspected at Ryan’s 
San Diego plant prior to installation in 
the airframe. 


U. S. Court of Appeals last week or- 
dered the federal government to pay 
$15,000 to each estate of two persons 
killed in 1949 when an Eastern Air 
Lines DC-3 and a Bolivian P-38 collided 
over Washington National Airport. 
The ruling said the airport tower, 
which cleared EAL’s transport and the 
P-38 to land at the same time, was 
negligent in the crash that killed a total 
of 55. The court also ordered a new 
trial on whether Eastern must share the 
blame. 


Wright J65 turbojets completed 700 
hours of air time in 29 days during 
flight tests of six North American 
FJ-3s at Naval Air Station, Patuxent 
River, Md. Curtiss-Wright Corp. 
claims the hours set a new record for 
accelerated flight testing. 


Civil Aeronautics Board has decided 
that Sherman M. Fairchild no longer 
can serve as director of both Pan 
American World Airways and Fairchild 
Engine & Airplane Corp. Previous 
CAB approval of the interlocking rela- 
tionship expired last October. Now 
the Board finds that Fairchild’s Fokker 
I'-27 is close to flight test and, since 
PAA is a potential customer for the 
transport, “it is difficult to see how . . . 
Fairchild can avoid being in a position 
of conflicting interests. . . .” 


First commercial heliport in New 
York City, reported by newspapers to 
be well on the way to becoming a re- 
ality, has been stymied temporarily in a 
web of political red tape. 


Financial 


North American Aviation, Inc., Los 
Angeles, reports a net profit of $5,950,- 
000 for the quarter ended Dec. 31, 
dropping sharply from $7,654,736 for 
the preceding three months but more 
than doubling the $2,780,000 for the 
same period of 1953. The decline re- 
flected decreased deliveries of F-100 
Super Sabres to USAF. Sales and other 
income totaled $177,493,327, compared 
with $118,167,560 for the last quarter 
of 1953. Backlog Jan. 1: $1,156,611,- 
036, slightly below $1,174 million Oct. 
4 
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Wingtip Jets Provide Felted Safety Margin 


Additional 2,000 Ib. total thrust provided by small Fairchild J44 turbojets installed 
on wingtips of Fairchild C-123B give the plane climb rate of 500 fpm. after feather- 
ering one prop during takeoff, compared with 150-fpm. climb using only piston 


engine. 


Modified C-123B is pictured performing with left prop feathered during 


recent demonstrations before USAF’s Air Development & Research Command and 
Air Materiel Command at Hagerstown, Md. Experimental jet augmentation studies 
are part of a Fairchild private research project. Firm also has programmed tests to 
obtain military and CAA certification of the J44, primarily a missile powerplant, for 


inhabited aircraft. 


Braniff Airways will redeem all out- 
standing Mid-Continent Airlines’ 12- 
year 44% convertible debentures Mar. 
7. Braniff assumed responsibility for 
the issue when it merged with Mid 
Continent in August 1952. Approxi- 
mately $1,950,000 of the debentures 
are outstanding, will be redeemed at 
103% of the principal plus interest. 


Lake Central Airlines had a _ net 
profit of $8,863 for 1954, its first 12- 
month period in the black. In 1953, 
LCA reported a net loss of $176,997 
Operating profit for last year totaled 
$31,285. 


Lockheed Aircraft Corp., Burbank, 
Calif., will pay a 60-cent dividend on 
capital stock Mar. 11 to shareholders 
of record Feb. 18. 


Western Air Lines has declared regu- 
lar and extra dividends totaling 30 


cents a share, payable Mar. 15 to 
holders of record Mar. 2. 
International 


Canada’s defense expenditures will 
total $1,775 million during fiscal 1955- 
56, according to estimates submitted to 
Parliament. This is a drop of $133 mil- 
lion from the current year that will 
end Mar. 31. Aircraft and engines will 
take the largest cut of $102 million. 


Hawker Hunter, the only modern 
British jet fighter now going into squad- 
ron service, still suffers from oxygen 
starvation when its four Aden cannon 


To cut drag when not in use, J44s have doors that seal off inlets. 


are fired. But the House of Commons 
has been assured this problem is being 
solved. 


Vickers Viscounts probably will be- 
gin scheduled service Mar. 28 on Trans- 
Canada Air Lines’ Montreal-Toronto- 
Winnipeg route. TCA’s new turboprop 
transports are expected to start Toronto- 
New York flights Apr. 4. 


KLM Royal Dutch Airlines has or- 
dered Bendix storm-warning radar for 
its four new Lockheed Super Constella- 
tions, expects to take delivery on the 
new units in February 1956. The or- 
der makes KLM the first European air- 
line to buy American radar. 


First production Beverley C.Mk. 1, 
Blackburn General & Aircraft’s 60-ton- 
gross military transport, has made its 
maiden flight. The British company re- 
ports assembly of Beverleys for the 
Royal Air Force is ahead of schedule. 


Indian Airlines DC-3 crashed Feb. 2 
near Nagpur in Central India. All 10 
persons aboard were killed. 


West Germany’s Lufthansa is nego- 
tiating with Lockheed Aircraft Corp. 
for four more Super Constellations for 
its trans-Atlantic fleet. Four Super Con- 
nies now on order will be delivered to 
the airline next month. 


Philippine Air Lines has purchased 
three single-engine Otters from de 
Havilland Aircraft of Canada, plans to 
use the planes as 11l-place passenger 
transports. 
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HELPFUL SERVICE 
FAST DELIVERY ON 


MONOGRAM SHEET METAL CLAMPS 


Whatever your needs may be in sheet metal clamps or applying tools, 
call your Monogram Field Engineering Representative. He will give 
you helpful advice and technical information on the many types of 
Monogram Clamps designed for virtually every purpose in sheet metal 
fabrication. Fast delivery on most standard types can be made from 
local stock. For the best in clamps and the best in service, contact your 
Monogram Representative. 
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LOCKHEED YC-130 HERCULES, powered by four Allison YT56-A-1 turboprops, flies over California in course of intensive test program 
in which another YC-130 also is participating. Production C-130As are taking shape for Air Force at Lockheed’s Marietta, Ga., facility. 


New Aircraft 
Undergo 
Tests 


GOODYEAR ZPG-2W, new Navy early 
warning radar picket blimp, features radomes 
atop helium-filled envelope, also under the 
cabin and beneath the envelope ahead of 
the cabin. Navy’s new blimp is 342 ft. long. 


COLONIAL SC-1 SKIMMER is new three-place business amphibian nearing completion of tests. Production Skimmers will come out 
of Colonial Aircraft Corp.’s Long Island, N. Y., plant late this year. Price will be under $16,000. Pusher powerplant is 135-hp. Lycoming. 














Rem-Cru titanium is used extensively in such advanced production aircraft as the new North American F-100 Super Sabre and the eight-jet Boeing B-52 Stratofortress. 


Designing. bation HINO HO. 
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Titanium’s particular advantages become more ap- 
parent every day as new applications are developed 
for its use. 

The high strength-to-weight ratio of titanium has 
become an essential to aircraft designers since this 
new metal first became available in production 
quantities. Its corrosion resistance, and complete 
freedom from stress corrosion cracking are further 
aids to greater reliability in high-performance air- 
craft. 


Applications — Fire walls, shrouds, cowling, bulk- 
heads and skin sections of supersonic aircraft are 
fabricated from Rem-Cru RC-55 and RC-70 com- 
mercially pure titanium. Parts subjected to high 
operating stresses, such as structural members and 


jet engine compressor wheels and blades, are made 
from Rem-Cru RC-130A and RC-130B alloyed tita- 


nium grades. 


Availability — Rem-Cru, a principal producer of 
titanium, is supplying titanium bars, plates, sheet, 
strip, wire, tubing, forgings and billets to the air- 
craft industry. And our production facilities are 
currently being expanded to several times present 
capacity, to meet increasing demands for this versa- 
tile new metal. 


Engineering Service —Rem-Cru engineers have test 
data available to help you make the most of tita- 
nium. When you have an application problem in- 
volving the use of titanium, let us help you. 


To keep abreast of the latest developments on 
titanium, write for the Rem-Cru Review —a free 
periodical devoted to the application and fabrication 
of titanium and its alloys. 
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In the Front Office 


Jack Frye, former president of Trans 
World Airlines, has resigned effective Apr. | 
as president and a director of General Ani 
line & Film Corp., New York, to re-enter 
the aviation industry in an unannounced 
capacity. John H. Hilldring, executive vice 
president of the corporation, will succeed 
Frye as president 

Gerald Morisset has become a 
ot Canada’s three-man Air Transport Board, 
succeeding the late J. P. R. Vachon. 

Gustave J. Koehler has retired as presi 
dent of Koehler Aircraft Products Co., but 
will continue with the Dayton firm as an 
advisor. R. T. Frisbie, senior chairman of 
the New Britain Machine Co.’s executive 
committee, will succeed Koehler as presi 
president. Richard M. Johnson will becom« 
vice president-general managet 

Arthur D. Lewis, assistant vice president 
of American Airlines, has been named execu 
tive vice president of Hawaiian Airlines to 
succeed Ford Studebaker, who resigned 

Walter J. Curley is new director of th 
Shipbuilding, Railroad and Aircraft Division 
Business and Defense Services Administra 
tion, Department of Commerce 

G. W. Hall has been appointed assistant 
managing director of Fairey Aviation Co 
London, will be in charge of executive and 
administrative organization L. Massey 
Hilton, also assistant managing director, is 
taking over group organization and _ policy 
plus sales and liaison. 

William Davey has been elected vice 
president-manufacturing of Piasecki Heli 
copter Corp., Morton, Pa 

Robert C. Williams, former purchasing 
agent of Kaman Aircraft Corp., has joined 
Precision Gears & Products, Inc., Paterson 
N. J., as vice president and contracts director 

John M. Erskine is new vice president of 
Atlantic Aviation Corp., Teterbor N. J 
taking over New England Division 

F. D. Walker has resigned as editorial 
director of Skyways and Skyways I 
Service director 

John K. Northrop, founder and f 
president of Northrop Aircraft, In 
been elected to the board of directors of 
Garrett Corp., Los Angeles. 


me mber 


Changes 


Dr. Richard W. Porter, who 
general manager of General Electric’s guided 
missile department, is new consultant on 
communication and control in GE’s Engi- 
neering Services Division, New York 

Jacques F. Berrier is new director of Inter 


has been 


national Civil Aviation Organization's 
Bureau of Administration and Service 
Montreal. 


Honors and Elections 


Earl D. Johnson, president of Air Trans 
port Assn., will be honored Feb. 19 by the 
University of Denver School of Aeronautics 
and the DU chapter of the International 
Aviation Fraternity at its eighth annual ban 
quet in Denver's Albany Hotel. 
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INDUSTRY OBSERVER 


> Some acrodynamicists speculate that North American may not have had 
the stability problems with the F-100 if the original vertical tail had been 
retained on production airplanes. ‘The YF-100 had a tall vertical surface, 
later reduced by about one-third on the production F-100A. New tail, 
redesigned to delay the stability difficulties to a higher Mach number, is 
very much like the original surface 

> Lockheed-Marietta’s first production C-130 Hercules turboprop transport 
for the United States Air Force is expected to be rolled out early in April, 
about four months ahead of schedule. First power package on initial plane 
was hung in 19 min. 


© Bell Aircraft’s VT'O jet-powered vehicle (Aviation Week Feb. 7, p. 16 
is currently limited to cold-weather flights. Thrust loss with increased 
temperature is enough to reduce total engine output below the gross 


weight of the aircraft 

> Advent of larger transports for use by the Troop Carrier Command will 
not result in wide scattering of soldiers along the drop zone. Air Force is 
confident that the speed of exit can be increased so that more paratroopers 
can be dropped in the same 10-to-30 sec. period needed to empty the 


Fairchild C-119, 


> Low noise level of Bristol Britannia is made possible largely by slow 
rotating de Havilland props Takeoff rpm. is slightly more than 1,000; 
normal cruise figure is 850 rpm., but the Britannia has been cruised at 


rates as low as 650 rpm. Maximum efficiency of the low-speed props is 


94 


> Convair’s XB-58 Hustler is incorporating about 1,000-1,200 sq. ft of stain- 
less steel, all-metal sandwich structure (honeycomb core brazed to skin). 
Chis construction will be in portions of the wing and aft section of the 
fuselage in the vicinity of the hot zone of the powerplant. 


P Flight research program of the National Advisory Committee for Acro 
nautics with the Bell X-5 variable-sweep airplane is near completion. Plane 
will be kept on the active ter for pilot checkout in the handling char 
icteristi f highh vept rt 


> Modification of de Havilland Comet 2 airframes, rising out of the criti- 
cisms voiced during the accident investigation that followed losses of two 
Comet Is early last year, will result in a net performance gain over the 
company’s original figures. Complete rebuilding of the fuselage with 
heavier skin, added to other modifications, increases the gross weight by 
1,150 Ib.; detailed redesign saves 550 Ib. for a net increase of 600 Ib. 
Avon development by Rolls-Royce has increased engine takeoff rating to 
7,350 Ib., and reduced fuel consumption. 

> Bristol’s answer to claims of lower specific weight of the single-spool 
turboprop at sea level takeoff power is to point out that at cruising altitude 
weight of its 3,000-Ib. twin pool B. E. 25 is less than either the 
109 or the Napier Eland 


speci 


Rolls-Rovce R. B 


>» NACA psychologists had an important role in solving some very tricky 
problems that had the group’s mathematicians stumped. Statistical tech- 
niques used by psychologists are able to handle problems that usual 
mathematics can’t touch. 


> Vickers-Armstrongs checking British engine manufacturers to sec if 
there is an engine that will do a better job in its V-1000 transport than 


the Rolls-Rovce Conway. 


>» Two carrier versions of the Fouga Magister twin-jet trainer are under 
construction for the French Navy. The planes will incorporate carrier 
deck arresting gear and catapult fittings. 
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Eisenhower Sets Pacific Air Route Pattern 


© President settles status 
of PAA and Northwest. 


© Pan American’s Great 


Circle bid is deferred. 


By Craig Lewis 


Decisions in two long-awaited inter- 
national cases that set the air route 
pattern for U. S. airlines in the Pacific 
area have been issued by President 
Eisenhower. They break the log-jam of 
major international cases that have 
languished since the Administration 
took over and have prime economic 
significance to the industry. 

Instructions to Civil Aeronautics 
Board in the trans-Pacific and West 
Coast-Hawaii cases settle the status of 
Northwest Airlines and Pan American 
World Airways in trans-Pacific service, 
at least temporarily. 

Eisenhower told CAB he wanted: 
¢ Renewal of Northwest’s trans-Pacific 
route for seven years. 

e Renewal of Pan American’s Hawaii- 
Tokyo-Hong Kong route for five years 
and Hong Kong-India for three years. 
* Deferral of a decision on PAA’s ap- 
plication for a Great Circle route to 
Tokyo. 

@ Denial of Trans World Airlines’ ap- 
plication for extension to Tokyo from 
India. 

e Deferral of a decision on previously 
authorized points now in Communist 
hands. 

¢ Elimination of Minneapolis/St. Paul 
as a gateway to the Orient. 

e Denial of Transocean Airlines’ appli- 
cation for a trans-Pacific route. 

@ Renewal of Northwest and Pan 
American between Seattle/Portland and 
Hawaii. 

e Permanent certification of United 
Air Lines’ Los Angeles/San Francisco- 
to-Hawaii route and denial of Trans- 
ocean for a new route. 

The renewal of Northwest to Hawaii 
was not in the President’s original 
decision, but he subsequently changed 
his mind and decided to give both 
Pan Am and NWA the route for three 
years instead of the original designa- 


tion of Pan American alone for five 
years. 
Eisenhower told newsmen he 


changed the order because he had made 
a mistake and tried to correct it. The 
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White House handling of the trans- 
Pacific and West Coast-Hawaii cases 
caused consternation in both govern- 
ment and industry circles. 

Civil Aeronautics Board is reported un- 
happy about the precedent-setting release 
of the President’s letter before the orders 
were signed and final. There apparently 
was a complete lack of liaison between 
the White House and the Board while 
the President was deciding the case. 
Chairman Chan Gurney’s late invitation 
to the White House appears to be the 
first time the President contacted the 
Board concerning the case. 

Release of the decision before the or- 
ders were final is viewed by most observ- 





White House Fumbles Route Decisions 


ers as an unfortunate precedent. Whether 
or not the President was right in chang- 
ing his mind, his action indicated that 
the right kind of political pressure can 
be effective in swinging the balance in 
air route decisions. 

Some observers feel that the decisions 
reflect the limited competition concept of 
the Administration’s civil air policy, the 
responsibility for which is attributed to 
Commerce Secretary Sinclair Weeks and 
Robert B. Murray, Jr., former Under- 
secretary for Transportation, who still is 
with the Department as a consultant. 
Weeks was deeply involved in the 
behind-the-scenes political struggle over 
the Pacific cases. 








President said he is charged by Con- 
gress with cutting air subsidies and that 
he must examine unprofitable com- 
petition very closely to avoid a greater 
deficit, while striving to preserve com- 
petition in accordance with the Ameri- 
can system. 

Eisenhower said it looked as if one 
airline should be eliminated from the 
Hawaiian run, and he decided to go 
along with the line that had the great- 
est traffic and the smallest subsidy last 
year. He said subsequent information 
supplied by acting CAB chairman Chan 
Gurney indicated that competition 


could be preserved and still retain prog- 
ress in eliminating subsidy. 

> Time Lag—The change came as the 
result of this series of events: 





THYE: A question of fair competition. 


First, CAB published a letter from 
President Eisenhower that contained 
his instructions on the two cases. The 
President reviews all Board decisions 
concerning international routes. Usually 
he sends his instructions back to CAB 
privately, and the Board publishes the 
final order. 

But this time, apparently to avoid 
the usual news leaks and rumors, the 
White House decided to release the 
President’s letter when it was sent to 
CAB. It contained instructions to the 
Board to prepare final orders, making 
clear that Eisenhower had not signed 
them. This time lag gave interested 
parties a chance to act before the de- 
cision was made final. 
> Protests—Northwest did not like the 
idea of losing the Seattle/Portland- 
Hawaii route. Protests poured into 
Washington from the North Central 
States and the Pacific Northwest—the 
area in which NWA is the dominant 
air carrier. 

Congressional delegations from that 
area raised strong objections. Sen. 
Wayne Morse (Ind.-Ore.) said the de- 
cision “involves another regrettable ex- 
ample of this Administration’s concern 
on behalf of big business.” Telegrams 
and letters went to the White House 
from various state delegations pointing 
out that CAB had voted 5-0 in favor 
of Northwest and that NWA had of- 
fered to fly the route without subsidy. 

The Minnesota delegation immedi- 
ately made an appointment at the 
White House. Then the Administra- 
tion pulled a switch and called Minne- 
sota Republicans Sen. Edward J. Thye 
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| personnel from the Flight Safety Direc- 











and Rep. Walter Judd to meet with the 
President and acting CAB chairman 
Gurney, thus giving the initiative back 
to the Republicans. 

> New Orders—After the White Hous« 
meeting, Thve said the President would 
modify his decision on Northwest in 
light of additional information _ pre 
sented to him. 

Eisenhower then sent another letter 
to CAB chairman Gurnev directing 
certification of both Northwest and 
PAA on the Seattle/Portland to Hawaii 
route for three years. He said: “Since 
my original action in this case I have 
received from you information to the 
effect that within two years all airline 
subsidies in the Pacific area will prob 
ably have been eliminated or will at 
least approach that point.” 

Thve told Aviation Week he was 
very much gratified that the President 
had changed his order and that he felt 
the President was impressed by th 
facts presented to him on NWA 

“While Northwest Airlines is an 
extremely important enterprise to m\ 
own state and the upper Midwest and 
Northwest,” said Thve, “I was as much 
concerned in the question of fair com 
petition and in the presentation of the 
actual facts as to operation, costs and 
subsidies for the President’s informa- 
tion as I was in presenting the case for 
Northwest Airlines when it 
fronted with an adverse decision.” 
> No Major Change—Under the terms 
of the President’s decision, the present 
Pacific route pattern will remain largels 
unchanged. The order is perhaps more 
significant for what it did not do than 
for what it did. 

Northwest had asked for permanent 
certification on its North Pacific route 
Eisenhower decided against this and 
approved extension of the Seattle/ Port 
land-Anchorage-Tokvo route for 
years, the routes bevond Tokvo to Oki 
nawa, Formosa, Hong Kong and the 
Philippines for five years the 
Korea route for three vears 

The President said he thinks consid 
crations of national interest require con 
tinuation of two American-flag 
across the Pacific. 

“However,” he said, “I believe thaf 
permanent certification of Northwest 
Airlines is premature as long as subsidy 
payments are necessary for its opera- 
tions. A temporary certificate will pro 
vide the carrier with the opportunity 
to demonstrate its ability to 
without subsidies within a r 
period of time and will give th 
emmment the opporunity to review the 
matter when the certificate expires.” 
> PAA Nonstop Plan—A crucial point 
in the case was Pan American's bid fot 
the Great Circle route. PAA wants 
restrictions removed that call for a mid 
Pacific stop so it can operate the short 
route in competition with NWA and 
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can use it for nonstop service when 
Douglas Aircraft Co its 
DC-7s. 

Che President deferred action on this 
question. Northwest wants to keep Pan 
Am off the Great Circle route as much 
is PAA wants on, and both sides 


delivers 


Can 


be expected to conduct powerful cam 
paigns 

Ihe President put off a decision 
pending further study and later r 
ports on the economic and _ technical 
feasibility and the military and foreign 
policy implications of nonstop servic 
between the West Coast ind the 
Onient 


The denial of T'WA’s application for 
in extension to Tokyo knocks out plans 
for cond round-the-world U. S.-flag 
eCTVICC I'WA wanted to be certificated 


1 St 


beyond Calcutta to Tokyo to hook up 
with Northwest and provide a compet- 


ing service with the Pan Amencan 
round-the-world service which was au- 
thorized in 194¢ 

> Extension Denied—N\WA_ took a 


slightly different view and asked to be 
extended bevond Tokvo to Calcutta to 
meet TWA in India, but either apph 
cation would the result, 
Eisenhower decided against such a plan. 

l'ransocean’s applications for certihca 
trans-Pacifi were 


have same 


tion as a Carricr 


denied 
Northwest's 
cities as a U.S 


to use the twin 
its Orient 


iuthority 
gateway on 


route was withdrawn. The question of 
local service between the Twin Cities 
and Anchorage remains to be settled in 
the States-Alaska cas¢ 


Sonic Tests Dictate F-100 Changes 


Findings reveal aerodynamic phenomena that will be 


considered in designing all new supersonic aircraft. 


Major exploration of the frontiers of 


supersonic flight by pilots of the Aji 
Force, North American Aviation, In 
ind the National Advisory Committe 
for Aeronautics preceded the unground 
ing of the F-100 Super Sabre fight 
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this month 


Modifications dictated by this flight 
test program to restore the F-100 to 
flight duty with USAF included 
e Increase tail area by 27 
e Increase wing span by onc foot at 


each tip, making a total of 35 ft 
e Minor changes in lateral and longi 
tudinal controls 
pilot feel 


systems to improve 


Three aircraft incorporating the 
modifications have been used for inten 
sive flight testing at Edwards AFB bi 


North American chief test pilot Bob 
Baker, NACA pilots, and USAF pilots 
inchiding: Maj. Gen. Al Boyd, com 
mander, Wright Air Development Cen 


ter; Brig. Gen. Stanley Holtoner, com 
mander, USAF Flight Test Center; and 
Lt. Col. Frank K. Everest, who set 
the present world speed record of 


755.149 mph. in the F-100 more than 


i vear before its grounding last Nov. 11 
What was wrong with the F-100? 
> Heavily Instrumented—For almost 


three months USAF’s first operational 
supersonic fighter sat idle on flight lines 


while engineers probed into threc 
rashes of the Super Sabre looking for 
the answer to this question 


Most important of the accidents to 


those seeking the solution was the one 
which took the life of North Amen 
can’s chief engineering test pilot, 
George Welch, last Oct. 12. Welch’s 


plane was a heavily instrumented test 
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iircraft. Manv of the instruments were 
recovered 

The findings reveal acrodynami 
phenomena of the highest importance 
to the aircraft industrv that will be 


considered in the design of all super 
aircraft. It likelv 
to exist in the subsonic speed ranges 
of all supersonic aircraft and 
pendent of wing planform 

> Reason for Yaw—It was not a ques- 
tion of stabilitv. The F-100 has static 
stability Another element is added 
the aircraft is maneuvered vio 
from forces due to rotating 
masses. ‘The intentional roll of an air 
craft like the F-100, with its weight 
distributed along a long cigar-like fus« 
lage, causes the aircraft pitch and yaw. 
Ihe tail restrains this. There is no 
trouble until these forces exceed the 
power of the vertical tail to restore the 
aircraft. That is the point at which it 
eoes violently out of control. 

The high vaw of the F-100 under 
rolling conditions was the result of the 
coupling of the principal moments of 
inertia. This essentially is a transfer of 
energy from the roll axis to vaw axis or 
pitch axis and back again im a series of 
fluctuations. The result is violent and 
wild gvrations of the aircraft which the 
pilot is unable to control. ‘T his transfer 
of energy results in forces along an 
ixis greater than the forces anticipated 
in the design of the aircraft. 
> Old and New—This is not entirely a 
new principle. It is new in the 
that these phenomena have been ob 
served in flight. It is old in the sense 
that it has been theoretically possible, 
but it has never been important before. 

With the low aspect ratio wings and 


onic is a condition 
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long slim fuselages required for low drag 
in supersonic aircraft, secondary terms 
in the design equations, formerly of 
little importance in the design of slower 
aircraft with high aspect ratio wings, 
have now become increasingly import- 
ant. 

This requires much more detailed 
calculation in the design of aircraft. 
Coupling terms must be included in 
the calculations in detail. 
> Weight Distribution—A Reeves Elec- 
tric Analog Computer (REAC) was 
used in studying the appearance of these 
phenomena and found that its revised 
configuration for the F-100 checked out 
very well. 

The major fix is the time-honored 
custom of increasing the size of the 
vertical stabilizer. This area has been 
increased by 27% in the Super Sabre 
modification. 

These “‘new” forces have nothing to 
do with the planform of the wing. It 
is a question of distribution of weight 
in the aircraft. They are not a function 
of the G-loading of the airplane but 
of the angle of attack. 

Only as the G-loading affects the at- 
titude of the aircraft is it important. 
There are critical load factors where 
these forces are more likely to be en- 
countered. 

The maximum violence occurs at a 
relatively low load factor of from 1G to 
3Gs for the F-100. 
> Subsonic Flight—Supersonic speed in 
itself is not responsible for the condi- 
tions any more than is G-loading since 
the violence depends upon rotational 
speed, not forward speed. 

As speed is increased there is a fav- 
orable reduction in the angle of at- 
tack. In addition, at high speed, pilots 
cannot employ the aircraft’s roll con- 
trols as far. 

The critical speed range is less than 
the maximum speed of the aircraft, 
and the condition can be encountered 
in subsonic flight. 

Any effect of CG (center of gravity) 
location on this condition is minor. A 
shift in CG might affect when or how 
the condition appears but a change in 
CG within the normal limits of an air- 
craft is a secondary factor and would 
not solve the problem. 

However, one of the changes on the 
F-100, the addition of 12-in. extensions 
to each wingtip, does give a more fav- 
orable CG. 
> No Trouble—The erratic and danger- 
ous condition, a horizontal spin, was 
made more mysterious by the fact that 
it was so rare. Apparently a violent 
unco-ordinated roll maneuver was nec- 
essary before the aircraft would enter its 
uncontrollable stage. 

With the present fix, the pilots have 
done high rate rolls, completely unco- 
ordinated, at all speed ranges within 
the F-100 capability without trouble. 
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New Missile Tags 


USAF has adopted new nomencla- 
ture for guided missiles and new desig- 
nations for missile organizations. 

Examples of equipment designations: 
® Tactical Missile: TM-61 (Matador) 
© Strategic Missile: SM-62 (Snark) 
© Interceptor Missile: IM-99 (Bomarc) 


@ Guided Aircraft Rocket: GAR-98 
(Falcon) 
® Guided Aircraft Missile: GAM-63 
(Rascal) 


Operating units will be known as 
tactical, strategic, or air defense missile 
squadrons or wings. The term “pilot- 
less aircraft” has been dropped from 
USAF terminology. 











Chief engineer Raymond Rice, in 
an article appearing in the current issue 
of the NAA magazine, Skyline, which 
described the investigation of one of 
the F-100 crashes, says Welch in his 
fatal dive “encountered some hitherto 
unsuspected mysteries of supersonic 
flight.” 

The Rice report of the investigation 
which followed that crash is a fascinat- 
ing study of the infinite pains which 
were taken to round up every possible 
clue which might contribute to an 
explanation of the supersonic fighter’s 
strange accident. 
> Rugged Test—Welch’s flight test card 
that day called for him to perform the 
most rugged structural test of the F-100 
yet made. He was to make a supersonic 
dive with a symmetrical pull-up at me- 
dium altitude of 23,700 feet. 

At 11 A. M., Welch reported by ra- 
dio that he was directly over Mojave, 
ready to start the dive at his aiming 
point of Rosamond Dry Lake. That 
was his last radio report. 

Two Air Force B-47 pilots enroute 
home to Castle Air Force Base, Merced, 
Calif., from a practice bombing mission 
over the Salton Sea gave an account of 
what happened. 

They were flying at 25,000 ft. over 
Palmdale when they spotted the F-100 
by its contrails at an estimated 45,000 
ft. As they watched, Welch made a 
wingover to the right and began his 
dive some 34 to 5 mi. ahead of and to 
the right of the B-47. 

The Super Sabre passed their altitude 
in a 70 or 80-deg. dive, moving so fast 
they had to turn their heads quickly 
to follow it. As the F-100 continued 
steadily in its dive, it suddenly came 
apart in what appeared to the B-47 
pilots as an explosion. They said that 
at no time did the Super Sabre give 
the impression of a violent maneuver, 
structural failure, or lack of control. 
> Ground Pattern—North American de- 
sign engineers flew to the scene to co- 
ordinate an investigation with USAF 


personnel from the Flight Safety Direc- 
torate at Norton AFB. 

“The prime effort of the first phase 
was to determine the ground pattern of 
the wreckage, for much can often be 
learned from the pattern of pieces 
found on the ground in relation to the 
known direction of flight of the airplane 
at the time of disintegration,” says 
Rice. “The intensive search made for 
every piece of the airplane paid off well, 
for virtually every portion of the ship 
was recovered.” 

Detailed maps were drawn to show 
the pattern of fall; parts were photo- 
graphed where they lay and then 
trucked to NAA’s Inglewood plant for 
study by the engineers. 

“Piece by piece, scratch by unidenti- 
fied scratch,” says Rice, “they studied 
the effects of supersonic disintegration, 
trying to determine the order in which 
the pieces had come apart, to figure out 
which part had struck what section 
when, and ultimately to discover the 
biggest poser of all—why.” 
> Film Recovered—Typical of the pain- 
staking methods used in reconstructing 
the accident was that which followed 
the discovery of exposed film from an 
electrically-operated camera mounted in 
the vertical stabilizer of Welch’s heavily 
instrumented ship. 

This camera had been trained on the 
left horizontal stabilizer to record its 
action during the dive. Although its 
electric power had been cut off when 
the aircraft disintegrated, the camera 
continued to grind from its own mo- 
mentum for a few frames after the 
breakup. Searchers at the crash scene 
removed the film unharmed. 

As empennage engineers viewed the 
developed film, they realized that an 
erratic shadow racing back and forth on 
the left horizontal stabilizer was being 


cast by the vertical stabilizer and 
rudder. 
> Shadow Duplicated—They called 


Griffith Park Observatory for the known 
bearing and azimuth of the sun at the 
time and date of the accident. By using 
the light from a slide projector to serve 
as the sun in that position, and with 
a protractor to set the exact angle of 
heading and dive angle of Welch’s air- 
craft, they duplicated the exact shadow 
on a scale model of the F-100. By 
making the shadow perform as it did in 
the film, they were able to recreate the 
exact gyrations the real tail section had 
performed 20,000 ft. in the air just be- 
fore and during the breakup. 

“But as reports from the various engi- 
neering groups began to take shape and 
specialists began to evolve a pattern 
from the separate studies,” Rice con- 
tinues, “there came a growing conjec- 
ture that ‘something’ other than a 
known structural failure or malfunction 
of a part had caused the accident.” 

Neither hydraulic nor electrical sys- 
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tems contributed in any way to the 
crash, studies indicated. There ap- 
peared to be no malfunction of the 
powerplant. The stabilizer was in the 
correct position and the landing gear 
was up and locked. 

> Important Clue—Oscillograph records 
recovered at the scene, showing actual 
control forces and positions during the 
flight, gave what Rice calls the first and 
most reliable real clue as to the probable 
primary cause. The light-struck film 
was developed with the greatest of 
care. 

“To insure getting the most out of 
the damaged portion of the film,” Rice 
reports, “darkroom technicians cut the 
film into dozens of small sections and, 
starting from the inside where it was 
less fogged, began developing the film 
a section at a time. As they got to 
pieces that showed the effect of sun- 
light, they mixed increasingly stronger 
developers to correct for the defect, 
basing each new mixture on the results 
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obtained in the previous section.” 
After copy and re-copving, 
prints were obtained. 
> Extreme Yaw—“As a_ result,” 
NAA’s chief engineer, “the records 
showed to acrodynamicists reading 
them that Welch had encountered an 
unexplainable phenomenon—a maneu 
ver never before experienced under 
those conditions—which had probably 


legible 


Says 


caused the disintegration of the air 
plane.” 
This was an extreme, high, nose 


right yaw. Exact degree is classified but 
Rice calls it “considerable.” ‘The 
formal report of the committee which 
studied the crash “The unprec 
edented high angle of yaw experienced 
during the test was in excess of the 
design limit of the airplane, thereby 
causing disintegration.” 


Study of Welch’s accident 


Savs: 


and of 


the “new” design requirements which 
NAA engineers believe ar¢ 
for supersonic aircraft is continuing. 


necessary 


ik oe foo ioe) hae i ; | ~~ : a 
New Bell XV-3 Convertiplane Will Top 175 Mph. 
Speed of more than 175 mph. is predicted for Bell Aircraft Corp.’s 
new XV-3 Army convertiplane when its three-bladed rotors are 
tilted forward 90 deg. to act as airplane propellers. Transition time 
from copter to airplane configuration is estimated at 10-15  sec., 
and stable flight will be possible with blades in any intermediate 
position. The four-place craft is powered by a Pratt & Whitney 


More than 3,000 man-hours went into 
the accident study alone. The computer 
REAC solved in three weeks design 
equations involving five degrees of free 
dom, computations that it would have 
taken one man more than 700 vears to 
do. These were major contributions to 
solving the problems. 

But no contribution exceeded that 
of George Welch. Rice’s closing words 
are a fitting tribute to a fine and ex 
perienced tesf pilot: 

“Our progress will be watched keenly 
by everyone connected with the science 
of aeronautics, for the simple fact is 
that we are now on the brink of being 
able to fly past the limits of our avail- 
able research data. 

“But because of Welch's priceless 
contributions we are now aware of some 
of the new problems—we have tangible 
things to determine answers. The fu- 
ture of all of aviation George 
Welch a debt of gratitude for leaving 
us this insight.” 


Owes 
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engine aft of cabin. Wingspan is 30 ft., length 30 ft. and height 
13 ft. The company says the XV-3 is a medivm-range aircraft. 
Rolled out Feb. 10 at Ft. Worth, Tex., the new XV-3 is sched- 
uled for extensive tie-down tests prior to flight. Designed and 
built for U. S. Army under a joint USAF-Army development con- 
tract awarded in 1951, it originally was designated the XH-33. 
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Navaid Decision: Get T'acan Ready 


But VOR/DME backers are not giving up; see opponents 
hitting snag in free channels for civil-military use. 


Decision to complete the technical 
development of Tacan to clear the way 
for its adoption as the common system 
for short range navigation has been 
made by the Air Navigation Develop- 
ment Board. 

The long-awaited decision (AvIATION 
Week Feb. 7, p. 12) may be only an 
interim solution to the problem. Back- 
ers of the civil VOR/DME system pre- 
dict that eventual adoption may be 
snagged by an inability to provide suf- 
ficient interference-free channels _re- 
quired for joint civil-military use. 
> Three Reasons—The conclusion to 
proceed with Tacan came after these 
findings by ANDB’s technical consult- 
ants: 

e The Tacan system will provide direc- 
tion accuracy within one degree while 
the comparable VOR accuracy is three 
degrees. 

e VOR, for basic technical reasons, 
cannot provide satisfactory service when 
installed on Navy carriers. 

e Civil VOR/DME system does not 
meet military needs for equipment 
which can be easily sited in military 
theaters of operation. 

Col. Jack Taylor, executive director 
of ANDB says: “It is difficult to deny 
the military the system they request.” 

Taylor says that the evaluation pro- 
gram will take another six months. He 
expects that the Tacan system will be 
declassified in the near future and that 
manufacturing rights will be made avail- 
able to all navigation equipment 
makers. 
> Program Action—Course of action 
outlined for the program includes: 
¢ Finish development of Tacan to make 
it suitable for both civil and military 
users at the earliest possible date. 

e Continue VOR as a common system 
navigation aid until 1965. 

e Limit the use of civil DME facilities 
to experimental purposes, with the un- 
derstanding that DME service is not 
guaranteed beyond June 30, 1955. This 
is to assure that DME frequencies 
would not stand in the way of Tacan 
if it later is standardized. 

e Permit military services to install 
Tacan facilities to meet their minimum 
interim requirements, for the present, 
on a basis that will be non-interfering 
with channels assigned to civil DME. 
>» Back-Up Plan—ANDB plans to de- 
velop a CW (continuous wave) omni- 
ange facility in a higher frequency band 
as a back-up plan if Tacan proves unac- 
ceptable or inadequate. The present civil 
DME would provide distance in the 
back-up system, and the present DME 
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Talkeetna, USAF and Army Engineers 


ground equipment will be held in readi- 
ness. 

Robert B. Murray, Jr., former Un- 
dersecretary of Commerce and now a 
special consultant to the Secretary of 
Commerce, said in a letter to ANDB 
chairman Donald A. Quarles: “. . . Be- 
cause of the over-riding priority the Air 
Force and Navy have assigned to Tacan, 
and because we must have a single 
civil-military system capable of im- 
mediate integration with air defense 
system of the United States, I find I 
have no alternative but to reluctantly 
concur with the course of action 
adopted.” 

Civil Aeronautics Administration had 
spent in the neighborhood of $20 mil- 
lion for the installation of DME units 
with 215 commissioned on Jan. 1. 
Total program was 432 DME’s. 

CAA probably will withdraw its re- 
quest for additional DME funds be- 
fore congressional hearings open. 

“It was a good idea to clear the air 
on this situation,” said one top official. 
“Certainly the government wasn’t act- 
ing in good faith with airways users to 
permit any situation that would en- 
courage people to buy DME sets.” 
> History of Systems—Murray outlined 
the background of the civil DME-mili- 
tary Tacan controversy in his letter to 
Dr. Quarles, who is also Assistant Secre- 
tary of Defense for Research and De- 
velopment. 

He said one of the casualties of the 
military buildup resulting from Korean 
hostilities was the VOR/DME as a 
common civil-military system. 

“Military necessity rushed the de- 
velopment of a tactical navigational sys- 
tem required for national defense and 
mobilization. . . By 1952 it was gen- 
erally acknowledged that a military 
short range system called Tacan existed. 
Tacan and VOR/DME for technical 
reasons are not compatible. By 1952, 
commerce and defense were heavily 
committed on their respective systems,” 
Murray stated. 
Facing Facts—“Every month’s delay 
in resolving this conflict of systems was 
extremely expensive in dollars, time, 
national defense and the eventual reso- 
lution of the truly common system. 
Any further delay now in facing up to 
the facts would just result in still more 
damage,” he said. 

Defense and commerce, through 
ANDB, formed a Vortac committee to 
assemble and analyze information on 
the two systems. The committee was 
aided by R. C. Newhouse, Bell Labora- 
tories; H. R. Skifter, president, Air- 


erablv less without aerial refueling This 


borne Instruments Laboratory, and 
J. B. Wiesner, director, Research Lab- 
oratory of Electronics, Massachusetts 
Institute of Technology. 

The committee was unable to reach 
a unanimous decision. The majority 
supported the Tacan plan. 
> Military Position—““The military,” 
Murray said, “which supports the ma- 
jority position has firmly stated they 
need navigation equipment with a very 
high degree of accuracy which can be 
mounted aboard ship and which is also 
capable of rapid and simple ground in- 
stallation. The expert consultants state 
that VOR does not meet these require- 
ments as well as ‘Tacan. 

“The military also expressed the im- 
mediate urgency of their needs for 
Tacan for tactical and national defense 
purposes. The military departments are 
presently committed to the world-wide 
implementation of the Tacan system 
and are forced to proceed immediately 
through United States and NATO 
channels with its implementation,” 
Murray said. 

Unofficial estimates of the program- 
med cost of Tacan is $325 million. 

Only users of airborne DME equip- 
ment at the present time are a limited 
number of business aircraft. 

Col. Taylor says that no difficulty is 
anticipated in putting the Tacan “black 
boxes” in aircraft space planned for 


DME. 


EAL-Colonial Merger 
Taking Shape Again 

After several years of hearings, re- 
hearings, White House reviews and 
stock control disputes, Eastern Air 
Lines-Colonial Airlines merger finally 
appears to be taking shape. 

Colonial management announced 
last week it has accepted Eastern’s offer 
for CAI to merge with EAL on the 
basis of a stock issue of one share of 
Eastern for every two shares of Colo- 
nial. The move still is subject to ap- 
proval by Colonial’s stockholders, Civil 
Aeronautics Board and, since inter- 
national routes are involved, the Presi- 
dent. 

In a brief submitted to CAB ex- 
aminer Edward Stodola last week East- 
ern emphasized that it does not now 
exercise any control over Colonial, de- 
claring that every factor on which the 
examiner’s previous finding as to East- 
ern’s control has been completely elimi- 
nated. 

The company said all of the 110,500 
shares of stock claimed to have been 
within Eastern’s “orbit” have moved 
into hands unknown, have been neu- 
tralized by voting trust, or are in hands 
never identified with EAL. Only ex- 
ception to this are 800 shares of Colo- 
nial’s total 515,600 shares. 
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Alaska Airstrips 


® Compacted snow runway 


widens USAF mobility. 
® Goal is to keep aircraft 
operating if Reds attack. 
By Claude Witze 
Elmendorf AFB, Alaska—lxercis« 


Snowbird, joint Army-Air For ma 
neuver completed near here last week, 
proved the snow compacted runway i 
capable of handling any tvpe of equip 
ment USAF wants to put on it 

As far as Snowbird is concerned, this 


meant a C-47 transport 

The emphasis in this type of foot 
soldier operation was placed on the fact 
that troops in these frozen wilds must 
have air service if they are to live and 


fight. 
> Alaska Strategy—But the utility of the 
compacted runway for bomber and 


fighter operations in an age of nucl 


warfare was not overlooked 

After nearly 3,000 paratroopers had 
been landed to clear the cold ‘lalkeetna 
area of “enemy” forces, Lt. Gen. J. H 
Atkinson, commander-in-chicf of Alaska 
said he does not anticipate any big 
land campaigns ever will be fought in 
Alaska. 

What we have to defend in the terri 
tory is America’s retaliatory capacity by 
air. An enemy attack on Alaska from 
across the Bering Strait or any other 
direction will be from the air. Its ob 
ject will be to keep USAF grounded, 
not to kill soldiers in the U.S. Army 

It is for this reason that both Gen 
Atkinson and Maj. Gen. George R 
Acheson, head of the Alaskan Air Com 
mand, say the defense effort in this 
part of the world now must concentrate 
on three things: 

e Improved early warning radar net 
work. 

e Improved anti-aircraft defense, includ 
ing installation of Nike missile sta 
tions. 

e More outlying airstrips for use by 
fighter planes. 

It is not their intention to provide a 
potential enemy with any more major 
targets in Alaska. But it is their goal 
to keep USAF operating despite enem 
attack and the cold weather. This go 
for transports, fighters and the bomb 
ers flown by Strategic Air Command 
P ‘Hight Men, Five Days’—To lh¢ Ip in 
this job, USAF has an Alaskan sour 
dough of 22 years’ experience on its 
payroll. His name is Fritz Awe, and he 
says: “Give me eight men and five days 
and we'll build a snowstrip any place 
in Alaska.” 

He could add that compacted run 
ways can be built anywhere where na 
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COMPACTED SNOW RUNWAY receives USAF Douglas C-47. Orange-dye centerline 
guides pilot. Army Engineers built the strip at Talkeetna, 66 mi. north of Anchorage. 





DENT MADE BY IMPACT of C-47 landing on snow runway is measured by U. S. Army 
Engineers, Behind them are the plow and logs used to prepare strip for pulvi-mix operation. 





PULVI-MIX EQUIPMENT comprises tractor, compressor with fuel, tilling device and heater. 
Heater melts the snow sufficiently to make the crystals pack firmly together for hard surface. 


ture provides enough snow and sub they fall within range of U.S. radar 

freezing temperatures, even on the other outposts 

side of the Bering Strait where Rus Building the runway is simple. Work- 

sian planes today can be tracked when ing in less than four feet of snow at 
7 











Talkeetna, USAF and Army Engineers 
pushed aside a top layer of loose crys- 
tals, then rolled and compressed the 
remainder. To finish the job, the Army 
has developed a Rube Goldbergish ma- 
chine that harrows the surface, mixing 
into the snow any brush or soil that 
happens to be in the way. 

» Speed, Mobility—Called the “Pulvi- 
Mix,” the machine finishes the job by 
searing the surface with a jet blast that 
melts surface snow crystals. As soon as 
it passes, the water freezes, giving the 
runway a strong, solid .surface. 

In Exercise Snowbird, this operation 
was realistic. The troop carrier force 
dumped its own specialist who marked 
off the drop zone. Army Airborne Engi- 
neers Cleared and rolled the snow. Avia- 
tion Engineers from the 813th Engineer 
Aviation Battalion took over final .con- 
struction, widening and _ lengthening 
of the runway. 

USAF spokesmen said the snow run- 
way may be essential to fighter opera- 
tions in arctic areas. There is great 
emphasis today on speed and mobility, 
but both can be useless unless the land 
can provide suitable landing and launch- 
ing platforms. 
>» Bomber Staging—To the jet pilot in 
combat, an airstrip can be more than 
an emergency landing field. It can help 
him concentrate firepower despite range 
limitations, crowding the enemy from 
advanced and camouflaged bases. 

In the open, there has been no dis- 
cussion of how the compacted runway 
can be used by the Strategic Air Com- 
mand. SAC had observers at Exercise 
Snowbird, but none of its planes was 
evident. 

USAF has flown the C-124 in and 
out of compacted runways. Its gross 
weight is about the same as that of the 
B-47 jet bomber. B-47 range is consid- 


crably less without aerial refueling. This 
indicates the snow runway would be a 
practical forward staging for longrange 
strategic bombers. 

Ice Fog Problems—Another factor, 
strange to new arrivals at cold weather 
USAF bases, is the phenomenon of ice 
fog. Landings can be made hazardous 
by the sudden and artificial introduc- 
tion of moisture into a mass of cold 
air. 

This happens over a landing strip 
while the surrounding atmosphere is 
clear. Takeoff of two planes from a 
runway can upset the moisture balance, 
producing a fog that closes the strip im- 
mediately. Opening of hangar or heat- 
ing plant doors can bring the same re- 
sult. 

At a critical moment, an emergency 
snowstrip close to the main base, might 
save lives and equipment. 


Air Force Obligations 
Reach Two-Year Peak 


Air Force in December reached its 
highest peak in obligating funds for 
aircraft and related procurement in two 
years, with obligations for the month 
totaling more than $1.6 billion. This 
exceeded USAF’s obligations of $1.2 
billion for the previous five months of 
fiscal 1955. 

Order cancelations in December ex- 
ceeded Navy's obligations for aircraft 
and related procurement by $24 mil- 
lion. 

This was the status of funds for the 
overall category of “aircraft and related 
procurement” —which includes funds for 
guided missiles, industrial mobilization, 
plus salaries and other expenses con- 
nected with procurement—as of Jan. 1: 
e During the first six months of fiscal 





First View of 11,000-Lb.-Thrust Bristol Olympus 


Closeup three-quarter front view shows ex- 
ternal details of new Bristol Olympus 101 
twin-spool turbojet that has been type- 
tested at 11,000-Ib.-thrust takeoff (Aviation 
Week Feb. 7, p. 18). British also claim a 
continuous cruise power of 9,600 Ib. thrust 
for the 101. Military designation is BOL 
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1/2C. The 150-hr. type-test program in- 
cluded 5 hr. running at takeoff power, 87.25 
hr. at cruise conditions, 10 hr. alternating 
between ground idling and takeoff and a 
short overspeed run. After successful trials, 
Ministry of Supply has approved the 101 
at 11,000 Ib. thrust without afterburning. 
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1955, the two services obligated a total 
$3.6 billion (USAF, $2.8 billion; Navy, 
$735 million). 

e Unobligated funds totaling $8.9 bil- 
lion were on hand Jan. 1 (USAF $6.6 
billion; Navy, $2.3 billion). 

e The two services expended $4.2 bil- 
lion during the first six months of fiscal 
1955 (USAF, $3.2 billion; Navv, $948 
million). 

e Unexpended funds on Jan. | totaled 
$22.8 billion (USAF, $15.3 billion; 
Navy, $7.3 billion). 


AF Sets Up 3-Airline 


Cargo Lift to Formosa 


Seaboard & Western Airlines, Flying 
Tiger Line and Transocean Air Lines 
have received Air Force contracts to 
operate an undisclosed number of mili 


tary flights between the U. S. and 
Formosa. 
With tension in the Formosa area 


mounting, USAF is trying to get as 
much available airlift as possible. The 


three airlines are scheduled for cargo 
shipment to the Nationalist China 
island, with the majority of return 


flights slated for passengers. 

For Seaboard. this will mark the first 
time its Super Constellation freighters 
have been used in trans-Pacific service. 
S&W currently operates the transports 
only on its trans-Atlantic 
flights. 

Air Force is believed to be partic- 


cargo service 


ularly interested in using the Super 
Connies for the Formosa airlift be- 
cause of its easy convertibility from 


cargo to passenger configuration. 


Twining Says Russian 
Air Quality Improved 

Russia’s air force has not grown 
noticeably larger in the past vear, but 
the quality of its equipment has im- 
proved significantly, according to Gen. 
Nathan F. Twining, USAF Chief of 
Staff 

Gen. Twining told the National 
Council of the Reserve Officers Assn. 
that the recent Soviet announcement of 
a sizable increase in the military bud- 
get and continued emphasis on heavy 
industry are important factors in Amer- 
ica’s defense planning. 

He said, “There are indications they 
are converting their air defense forces 
to more modern jets,” while adding jets 
to the Russian bomber force. This im- 
proved airpower combines with Soviet 
progress on nuclear weapons to form 
the main military threat to the United 
States. 

Twining emphasized that USAF, al- 
ready outnumbered in total of aircraft, 
must bridge the gap with better planes 
and equipment. 
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New higher power 
GCA QUADRADAR 
unveiled by Gilfillan 


Over two hundred international aviation 
visitors to the successful demonstrations 
of the 50 kw. GCA Quadradar during 
November and December 1954 in Los 
Angeles were also shown a completely 
new higher power 200 kw. Quadradar. 
The 50 kw. Quadradar in field demonstra- 
tions and during the U.S. Air Force and 
U.S. Army operational evaluation tests 


Two Models Now Meet Complete Range of Air Traffic Probiems 


now under completion exceeded both 
military and civil airport requirements. 
Now the 200 kw. Quadradar provides 
even greater performance capabilities 
with 40‘> increased range and altitude 
coverage over the 50 kw. equipment. 

Both the 50 kw. and the 200 kw. Quad- 
radar have complete remoting controls 
and instant multiple runway coverage. 





50 kw. Quadradar operated 
perfectly during several re- 
cent California rainstorms. 
Successfully tracked F-86 
jet fighters beyond 30 miles 
and above 20,000 ft. Both 
50 kw. and 200 kw. models 
(at right) include proven 
circular polarization to elim- 
inate rain and snow clutter. 


200 kw. Quadradar provides 
10% additional coverage in 
range and altitude. Both 
models are identical except 
for three small components 
— transmitter, receiver and 
high voltage power supply 

as shown. These 3 compo- 
nents quickly plug in to re- 
place the 50 kw. components. 
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GOVERNMENT PRODUCTS DIVISION 


You can rely on Rheem is more than a slogan... it is the Rheem basis of operation. 


Reliability governs every process of research, engineering and production and is 
the key factor in Rheem's enviable record of low cost per unit production and 
on-time completion schedules. 





Rheem's integrated Government Products Division facilities...now with strategically 


located headquarters on both East and West Coasts ... are presently in quality 
production on air frames, missile and jet-engine components, airborne ordnance, 
electronics and ordnance materiel. 


YOU CAN ON RHEEM 
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Fiscal 1954 


Total awards on procure- 
ment of items in 
small business poten- 


Operation Pacemaker 


tial . tiacvence Soeeh 1608 $479 100% $639.7 100% 
Awards to small business 291.8 80% 335.8 70° 383.7 60% 
Reasons for awards to 
other than small busi- 
ness: 
No bids received from 

small business : $ 3.9 1.0% $9.9 2.0% $ 20.0 3.1% 
Price out of line 31.9 8.73% 59.9 13.0% 67.1 10.5% 
Unqualified technically rh 7% 10.2 2.0% 4.9 8% 
Unqualified physical fa- 

cilities None 3.8 8% 68 1.1% 
Unable to meet de- 

livery schedules None 9.9 2.0% 70.1 11.0% 
Emergency procure- 

ment , eset iw Gate 06 02% 4.] 9% 2.9 5 
Bids not according to - 

specifications 105 .3% 1.06 2% 9 1.1! 
Broadening and main- 

taining the base . 31.1 8.52% 39.1 8.0% None 


Fiscal 1953 Fiscal 1952 


(in millions) 











Ihe need for broadening and main 
taining America’s mobilization base 1s 
a growing factor in the struggle of small 
companies to get a larger share of Air 
Force business. 

Brig. Gen. Thomas P. Gerrity, USAI 

director of procurement and production 
engineering, has released studies show 
ing that when small business can do 
a job but fails to win the contract 
the blame usually can be traced to one 
of two reasons: 
e Small business prices are out of line. 
e Big business was given the order to 
keep an essential plant facility in opera 
tion and protect it as a source in case 
of national mobilization. 

Gerrity’s figures were 
through Operation Pacemaker, USAF’s 


assembled 





Why Small Firms Lose AF Orders 


special project aimed at increasing small 
business participation in the procure 
ment program (Aviation WEEK Sept. 
27, 1954, p. 19). They involved only 
contracts of $10,000 or 
more in value 
> Price Factor—Pacemaker’s study re 
veals that the need to broaden and 
maintain the mobilization 
factor of no importance in 1952—but 
took 8.5 of the small business po 
tential away from these firms in fiscal 
1954. This business was worth 
than $31 million 
Prices equally 
sponsible in fiscal 1954 for 
8.73% of the small business potential 
However, there has been a big improve 
ment in this situation. In fiscal 1953, 


unclassified 


base Was a 


more 


were important, re 


PSP AIRCRAFT QUALITY SOLENOIDS 
D. 


and aircraft remote controlled equipment 
¢220 standard models ¢ Push-type, Pull-type 
and Combination ¢ Continuous or 
intermittent duty ¢ Single and double coil 

e For operation at ambient temperatures to 
500°F. Electrical connectors and mounting 
brackets for most requirements. 


C. Solenoids for use with instruments, valves 


ENGINEERING CO. 
8420 OTIS STREET 
SOUTH GATE, CALIFORNIA 





Largest Manufacturer on the Pacific Coast Producing Aircraft Quality Solenoids Exclusively 
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the figure was 13%; and in fiscal 195 
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trainers, plus a 50% 


2 fighters and 
4 ied Cw SN i Fe Piers , 
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flight control 
by SUMMERS 


Des gners ond volume pro 
ducers of gyro 


components 


fer 


or aircroft, taraet drones 


ond guided missiles. Prec 
SiON instruments for general 
ndustr al applic fon 
vertical gyros free gyros 
rate gyros + servo actuators 
rate integrators 
integrating motors 
altitude controls 
inverters pendulums 
magnetic amplifiers 


SUMMERS 
LG ROS COP £ | 
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2328 Broodwoy, Santa Monica 


Colifornio 





Twist Wire 


Times Faster 
SS 





reversal of 


SU A A 


Unconditional 


WIRE TWISTERS 


Split second whirling action 
safety wires 3 engines in time 
required for one by any other 
method. Saves as much as $140 
per engine assembled. 
3-Tools-in-1 
Twisters. 
Permanent 
Jaws lock on wire, can’t slip off. 


Pliers ... Cutters 
Side cutting. 


bronze bearing. 


Used throughout the world for 
all aircraft assembly and main- 


9” Slendernose, wt. 12 0z. $19.50 
12” Standard, wt 


15 oz. $20.50 
Guarantee! 


RALPH C, 


details. 


ROBINSON CO., Box 494B 
North Sacramento 15, Calif. 
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Nentune rules the seas from the skies! | 


FLIES ON WINGS BY TEMCO! 


Lockheed’s Navy patrol bomber, the Neptune, is aptly 
named, for it is capable of firmly ruling the sub-surface 
deep that was once the private domain of the sub- 
marine. No longer is it necessary to sight subs, the 


Neptune can sense them hundreds of feet below the 





surface. Its amazing electronic search-gear coupled with 


record setting range and endurance make it a most 





formidable weapon. 


ee 


Typical of the efficient cooperation that answers defense Neptune P2V wing panels taking shape on the 
assembly line at TEMCO’'s Dallas plant. One 
of many major components manufactured by 


try, Lockheed awarded TEMCO a sub-contract for the TEMCO for other outstanding aircraft companies. 


—_ 


demands in this competitive, free-enterprising indus- 


manufacture of complete outer wing assemblies for the 
Neptune in late 1950. TEMCO has supplied these com- 


ponents to Lockheed ever since —a quality product, 





delivered on schedule, at the lowest possible cost. 


ENGINEERS... |f you are interested in a position with a growing 
weapon systems organization, write full particulars to E. J. Horton, Jr., 
Engineering Personnel, TEMCO Aircraft Corporation, P. O. Box 6191, 


Dallas 2, Texas. DALLAS, TEXAS 
| 
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the figure was 13%; and in fiscal 1952 
it was 10.5%, indicating that small 
business prices have become more com 
petitive with those of big business. 

In fiscal 1954, small business did not 
lose any of its potential because of in- 
ability to meet delivery schedules. ‘This 
is an improvement over fiscal 1952, 
when 11% of the potential, or more 
than $70 million in sales, was lost for 
this reason. 

USAF spokesmen say action was 
taken as soon as the trouble was spotted 
more than two years ago, and adjust 
ments were made to lower this hurdle 
to small business wherever possible. 
> Loss by Forfeit—Another result of 
Pacemaker’s effort is a steady decline in 
the amount of small business forfeited 
by failure of firms in this classification 
to make a bid. 

In 1952, $20 million dollars in goods 
that could have been made by small 
business went to large firms by simple 
default. This was more than 3% of 
the small business potential. In fiscal 
1954, this figure was cut to 1%, worth 
less than $4 million. 

USAF’s overall small business pro 
gram, Gerrity’s office reports, resulted 
during 1954 in award of $556 million 
of contracts to these firms out of a 
potential of $773 million, or 76% 

Of 5,600 contracts worth more than 
$10,000 each, the average given to small 
business in the last fiscal year came to 
$76,000. 

The report also shows there is no 
appreciable difference between negotia- 
tion and formally advertised procure 
ments as a source of business for small 
firms. Of contracts worth more than 
$10,000, small business firms won 83% 
of the 2,028 formally advertised as suit 
able to their type of operation. They 
also won 82% of the 2,114 contracts 
in the same class awarded by negotia 


fighters and trainers, plus a 50% in- 
crease in overhauling planes leased to 
Japan’s defensive air force 


Three Air Agencies 
To Increase Staffs 


Substantial increases in the personnel 
of Civil Aeronautics Administration, 


Civil Aeronautics Board and National 
Advisory Committee for Aeronautics 
are programmed for fiscal 1956 under 
the President’s budget. 

[hese increases are planned: 
e CAA, 765, from a total of 15,519 in 
16,284. 


fiscal 1955 to This marks a 








reversal of the sharp downward trend in 
CAA employment since the Eisenhower 
Administration came into power. Per- 
manent positions, which totaled 16,041 
in fiscal 1954, dropped by 522 in 1955. 
e CAB, 69, from 555 in fiscal 1955 to 
624 in fiscal 1956. Board personnel de 
clined slightly this year, from 555 in 
fiscal 1954. 
e NACA, 860, from 7,719 in fiscal 
1955 to 8,579. The total was 7,157 in 
fiscal 1954, 562 below the 1955 level. 
The major part of CAA’s increase 
would be in the administrative category 
of “operation and regulation,” which 
would mount by 614 to a total of 15,338 
in fiscal 1956. 





... Symbol of Servite 
to the Aircraft Industry 


TYPICAL EXAMPLES OF 
HARTWELL FLUSH LATCH 
DEVELOPMENTS 





The familiar name that identifies 
each flush latch and hinge 
built by HARTWELL is more 
than a mere trademark. 
To us this one word — HARTWELL 
on our product symbolizes a challenge — 


a challenge to continue building our 
products to the highest standards of 
quality and performance required 
by the aircraft industry. 
To you it means sound design, 
| | rugged construction, and ample 
) safety factor for long life and 
dependability — all the things you want 
in this type of equipment. 


tion. 

Dollar value of the negotiated group 
was more than $350 million, in con 
trast to about $75 million for the busi 
ness won as a result of advertising 














Japan Expects Boost 
In U.S. Air Business 


(McGraw-Hill World News 


Manufacturers of Aircraft 
Flush Latches and Hinges, 
Fittings and Cable Terminals. 
New 72 page, 2-color Catalog 
illustrates and gives full details 
of complete line. 


MAIL COUPON 


Tokyo—Japanese defense industry of 
ficials expect the U.S. to step up its 
aircraft repair and purchase orders in 
Japan this year as a result of President 
Eisenhower's budget plea for increased 
fund disbursements for air defense. 




















USAF procurements in Japan during t 4 
the last four years accounted for onl) Be A R T W & L L Send illustrated Catalog 
swag or 18% of the total pur AVIATION SUPPLY co. NAME. 
chases by air and naval units in the COMPANY. 

Far East. 9035 Venice Boulevard = prety 

Expansion in orders is expected to Los Angeles 34, California city ZONE STATE 

include production and repair of jet Brench Office: Wichita, Kansas § . O eeeeeeesuueeeuueucueueecee 
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AVIATION CALENDAR 


Feb. 20-22—Fourth annual Texas Agricul 
tural Aviation Conferen A&M College 
of ‘Texas, College Station, ‘Tex ; 

Keb. 20-22—Institute of Surplus Dealers, 
trade show md com tion 212th AA 
Armory, New York 

Feb. 21-22—National Model Plane Show, 
Higbee Co. auditorium, ¢ veland 





Feb. 22-25—Internationa \ir ‘Transport 
Assn., four-day conference of airline pub 
lic relations directors, Kurhaus Hotel, The 
Hague 

Keb. 23-25—Fourth annua Ohio-Indiana 
Agricultural Aviation Conference, Pur 


due University, Lafayette, Ind 

eb, 26-27—Associated Glider Clubs of 
Southern California, ninth annual Pacifi 
Coast Mid-Winter Soaring Champion 
ships, ‘Torr Pines Glider Port, San 
Diego 

Mar. 11—Institut f the Aeronautical Sci 
ences Nati ial Flight Pr pul m Meet 
ing (restricted), Hotel Carter, Cleveland 

Mar. 14-16—Societ tf Automotive Engi 
neers, production meeting and forum 
Netherland Plaza, Cincinnati 

Mar. 14-18—American Society of Tool En 


gineers, first Western Industrial |} Xposi 
MO@QORE . MAGIC tion, Shrine Auditor ind Convention 
Bs eee Hall, I Angeles 





Mar. 20-23—A ro Medical Assn., 26th an 
Recon Flight at Ground Level! nual meeting, Hotel Statler, Washington, 


Mar. 21-24—Instit t of Rad ] ngineers, 
A roar of jets . .. a flashof lightning . . . and the pilot national conference, Waldorf-Astoria Ho 


levels off below the storm to shoot photographs, then returns tel, Kingsbridge Armory, New York 
to base. Yet he never leaves the ground. It’s another Mar. 28-Apr. 1—American Society for Met 
example of ERCO magic’......the RB-66B Flight Simulator. = ninth a t M m) ‘P ition and 
This electro-mechanical marvel works around the clock, es eke 
steps up training tempo for pilots of the USAF’s newest Mar. 31- Apr. lnGemposan cn Bound 
twin-jet photo-reconnaissance plane. The ERCO RB-66B Layer effects in haved namics, Britain’s 
all-electronic simulator saves lives, time and dollars. National Physical Laboratory, Tedding 

Another first — another exclusive — entrusted to ton, England 


ERCO by the U. S. Air Force. Apr. 5-7—Radio Technical Commission for 


Aeronautics, sprin issembly and joint 





meeting with the Institute of Radio En 
gineers, Los Ang les 
builds simulators for more 
than any other manufacturer — 
Make ERCO your development 
department—your engineering 
staff—your extra plant 
when the job-calls for: - 
ELECTRONICS + ANALOG COMPUTERS 
AIRBORNE ARMAMENT 
MACHINERY + COUNTERMEASURES 
AIRCRAFT EQUIPMENT 
GUIDED MISSLE COMPONENTS 
SHEET METAL FABRICATION. 


ENGINEERING 


A DIVISION OF ac f INDUSTRIES 
INCORPORATED 


MARYLAND 


RIVERDALE, 
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ERCO produces 
what ERCO designs 


and RESEARCH 





Apr. 6-10--World Plast Fair & Trade 
Exposition, National Guard Armory, Los 
Ange les 

Apr. 14-15—Amer in Ordnan Assn ym 
posium of Proving Ground Instrumenta 
tion Committee, Patrick AFB, Fla 

Apr. 16-20—American Association of Air 
port Executives, 1955 annual convention 
and business meeting ] ( mquistador 
Hotel, ‘Tucson, Ariz 

Apr. 18-21—Society of Automotive Engi 
neers, Gold I Anni i ronautx 
Meeting, Aecronaut Production Forum 
and Aircraft Engineering Display, Hotel 
Statler and M \lpin Hotel, New York 

Apr. 18-21—American §S f Mechani 


“- 


cal Engineers, Diamond Jubilee spring 
meeting, including four aviation sions, 


Lord Baltimore Hot Balt 

Apr. 20-22—American Rocket Society, 
spring meeting, Baltimor 

Apr. 27-29—Society for Experimental Stress 
Analysis, spring meetin Hotel Statler 
Los Angeles 

Apr. 28-30—American Hi pter iety 
llth annual forum, Hot Mavilower 
Washington, D. ¢ 
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HOW BONDOLITE EXTENDS THE ° 
REACH OF THE TIGER’S CLAWS! ° 


GRUMMAN’'S sharpshooting F9F-9, new supersonic Navy jet fighter, is a leading 
example of the utilization of a versatile engineering material to save weight and 
thereby extend the fuel capacity and range of today’s aircraft. 





Designers at Grumman called for liberal use of Bondolite, the lightweight struc- 
tural sandwich fabricated by Goodyear Aircraft Corporation, in the flooring and 
fuel- and cockpit-compartments of the F9F-9 “Tiger” — and other progressive 
designers throughout the industry are making similar call-outs. 
WHY this confident engineering acceptance of Bondolite for structural applica- 
tions involving both shear and compression loads? It is the result of the 
techniques, facilities and exacting controls developed by Goodyear during its 
unparalleled 25-year experience in fabricating structural sandwiches for 
Write jor Bondolite Brochure aeronautics. 
Goodyear Aircraft Corporation, Department 9314B, Today, Bondolite is being built in large sizes and to difficult double-contour 
eee shapes, utilizing a wide variety of core materials and “skins.” Latest addition to 


> the Bondolite family is our new high-temperature, stainless steel sandwich—and 
td UE engineers report its future holds great possibilities. 
4/70 by 
= 


vy THE TEAM TO TEAM WITH in AERONAUTICS 3 








BRondolite—T. M. Goodyear Aireraft Corporation, Akron 15, Ohio 
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AERONAUTICAL ENGINEERING 





How the Comet Mystery W 


as Solved—Part Ll 


Giant ‘Jigsaw Puzzle’ Gives Final Clue 


By David A. Anderton 


An errant piece of structure was the 
final clue to the destruction of the 
de Havilland Comet G-ALYP near 
Elba last January. 

Blasted out of the port side of the 
pressurized cabin by the explosive fail- 
ure of the fuselage, the torn structure 
skittered along the port wing to the 
aileron, leaving scratches and abrasions 
as it passed. 

It was one of the last pieces of wreck- 
age to be found. When it was matched 
to the abraded streaks in the wing, the 


scientists under Sir Arnold Hall at the 
Royal Aircraft Establishment, Farn- 
borough, felt the goal was in sight. 
Three days later the first fatigue fail- 
ure occurred in the submerged test 
Comet, and the investigation was defi- 
nitely on the final approach. 
> Reckoning—The RAE _ engineers 
worked tirelessly through the English 
springtime, testing, destroying, build- 
ing pieces of the proud Comet. The 
heaps of evidence still lacked direction. 
Somewhere there was one missing piece, 
one test unperformed that would solve 
the riddle. 
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a NOTE: AIRCRAFT HAD COMPLETED 123! PRESSURISED FLIGHTS BEFORE FATIGUE TEST 
z 
4 a CRACKS IN SKIN ANO FAILURE OF 
2 FAILURES IN PRESSURE REAR FUSELAGE 
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TIME HISTORY of underwater tests made on pressurized fuselage of the de Havilland 


Comet showing leakage time as a function of the number of pressure cycles. Total number 


of cycles is abscissa value plus 1,231, the number of logged flights before the test. 





ha en fe 


CRACK GROWTH on tension side of Comet front spar is shown in photo and graph of test results. Numbers identify growth stages. 
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It was found on the first day of sum- 
mer, when Sir Arnold and Ripley were 
looking at the wreckage. The fuselage 
stood stark on raw wooden bones and 
nearby, the burned and torn wings 
formed a giant’s jigsaw puzzle on the 
concrete floor. Hall and Ripley looked, 
perhaps for the thousandth time, at the 
pieces, and then both had the same idea 

There were lateral scratches and 
marks on the port wing. Either a piece 
had blown out of the fuselage or the 
airplane had been in an extreme yawed 
condition when a detached piece hit the 
wing. ‘Those were the only possible 
ways to explain the scratches. 

To Farnborough the same day, along 
with other pieces dredged from the bot- 
tom of the Mediterranean, came the 
missing cabin structure—a piece blown 
out of the side of the fuselage like a 
cork of a bottle. It was marked with the 
gold-edged, blue “B” of BOAC’s stand- 
ard marking for the Comet fleet. 
> Sherlocks With Paint—Within a few 
days, Hall’s men knew that it was this 
plug that had blown across the wing at 
high speed, blasted out violently enough 
to pass almost the entire semi-span be- 
fore being whisked aft by the slipstream. 

They knew, because the paint gave 
the answer. 

Inboard on the wing, there were tiny 
flecks of gold and blue paint imbedded 
in the scratches. Outboard, the 
scratches were smaller and lighter; no 
paint marks were visible. But chemical 

































































eee 2 3 
—<) — \ 
i Fw £OGE 
OF GUSSET PLaTE . 
San cc dom IT nll 
AT Bi3oo TEST CYCLES 
vn ) ; pono 
| ———<--<---- oi 
| | ough 
s—ie oe +4 — 
1. | | 
te ee ae 
ib 3 : 
GROWTH OF FATIGUE CRACK 
= ao | GUSSET PLATE ON FRONT SPAR TENSION 
| | BOOM AT RIB 3 PORT WING. 




















AVIATION WEEK, February 14, 1955 




















roe zo so 40 so 
OISTANCE iN INCHES FROM EDGE OF HATCH 





-——— — —— . 
g Suaees in PSt PER. 1O PS! OF CABIN DIFFERENTIAL PRESSURE | 


a 




































30, 000, ~ ~ $9,000 } 
40,000 
30,000 
20, 000) 
10 000 

DOTTED LINES show Comet cabin failure areas. Forward section blew out first at . 
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oe 20 ° 20 
DISTANCE we INCHES FROM ONSTANCE I INCHES FROM ibe) FRAME positions 1¢ od _ Al Racks | 1? 
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STRAIN GAGE readings around corner of 
forward ADF window show variation in 
stress with distance from edge, point up 
concentration around holes in stressed skin. 


Jo THs comes \ andy te} 





tests found traces of the special paint 
used on the Comet fuselage markings. 

At about the same time, the fuselage 
of the submerged test Comet—G-ALYU 
—blasted open, starting from a fatigue 
crack at a rivet hole near a corner of 
an escape hatch. 

These two events had the closest re 
lation of any of the tests or examina 
tions so far, and Hall felt the first 
warmth, as he said, of the entire investi 
gation. 
> Failure Sequence—There was enough 
of the wreckage assembled to establish 
that the Elba Comet had broken up 
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= | ADF WINDOWS on upper fuselage. Initial fatigue failure at corner tore stressed skin and... 
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STRAIN GAGE LOCATIONS DOUBLERS, ripped along main frames and forced blowout of forward cabin section 
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% , into six major units: fuselage nose, fuse 
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equipment! 





The Scintilla Division of Bendix is proud that the list of 
users of their jet ignition equipment is veritably a “‘who’s 
who” of world-famous engine builders. 

We are perhaps even more gratified, however, that 
our association with famous names in engine manufac- 
turing has extended over many years and has covered 
a wide diversity of ignition products. 





This continuing association with the industry’s 
leaders has been more than a source of pride to us, It 
has been a challenge that we strive constantly to meet, 
and we pledge our every resource and facility to con- 
tinue to merit this acceptance as The Most Trusted 
Name in Ignition. 


SCINTILLA DIVISION OF 


SIDNEY, NEW YORK 


aviariom ConPoRation 


, AVIATION Low and high tension ignition systems for piston, jet, turbo-jet engines 
AM OX and rocket motors. . . ignition analyzers . . . radio shielding harness and 


PRODUCTS noise filters . . . switches . . . booster coils . . . electrical connectors. 





Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. e Stephenson Bldg., 6560 Cass Ave., Detroit 2, Mich. e 512 West Ave., Jenkintown, Pa. 
Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, Wisc. e American Bldg., 4S. Main St., Dayton 2, Ohio e 8401 Cedar Springs Rd., Dallas 19, Texas 
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> Complete Analysis 


yA, 


t other 








Wwrec} 


O.078 sFcs 


0.080 SFrs 


cabin. 





exists inside 
Dummy strike the 
have torn loose and cabin is spewing out 
Severe skull injuries 


COMPLETE CHAOS 


passengers roof, seats 


evervthing movable. 


were probably caused by this cataclysm. 
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. WEIGHT, POWER OR 


The Safety ball/bearing Screw 


can help you solve them! 





THERE ARE OVER 30 FLIGHT-PROVED 
AIRCRAFT APPLICATIONS WHERE 
THE SAFETY b/b SCREW EXCELS 


Today a remarkably efficient actu- 
ating system, old in principle but 
relatively new to aviation, is being 
rapidly adopted by aircraft engineers 
as the successful solution to many 
actuation and control problems. 





Pioneered by Saginaw to reduce auto- 

mobile steering effort, the Safety ball 

bearing Screw operates at 90% to 95% 
efficiency—about three times that of the conventional Acme 
screw. Already it has been used with outstanding success 
by most leading aircraft builders. 


ANY SIZE FROM 1% IN. TO 392 FT. IN LENGTH 


Every Safety 6/b Screw is individually engineered for its 
particular application, with the wealth of know-how that 
only Saginaw, the pioneer, can offer. Our engineers are 
ready and eager to help solve your actuator problems now. 
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TEMPERATURE PROBLEMS? 


HOW IT CAN HELP SOLVE YOUR 
AIRCRAFT ACTUATION PROBLEMS 


WHAT IT IS AND HOW IT WORKS: 


The Balls Go Round and Round 
and They Come Back Here! 











Let's start at the very beginning 
—with the familiar principle that 
there’s far less friction in rolling 
than in sliding. The coefficient of 
sliding friction ranges from ap- 
proximately .001 to .4 hile 
the coefficient of rolling friction 
ranges from about .0005 to .003. 


By applying this principle, the 
Safety ball, bearing Screw radi- 
cally increases the efficiency of 
rotary-to-linear (or linear-to- 
rotary) motion. Instead of sliding 
against each other, the surfaces 
of the screw and mating nut 
glide on rolling balls. 


Like the stripes on a revolving 
barber pole, the balls travel to- 
ward the end of the nut through 
the spiral “tunnel” formed by 
the concave threads in both the 
nut and the screw. 


At the end of their trip, one or 
more tubular ball guides con- 
stantly swallow the balls, lead 
them diagonally across the out- 
side of the nut and back to their 
starting point. This forms a 
closed circuit through which the 
balls continually recirculate 
when the nut and screw are 
rotated relative to each other. 


SEND FOR YOUR 
ENGINEERING DATA 
BOOK TODAY! 












(Or see our section in 
Sweet's Product Design File) 


it includes operating data, selec- 
tion factors, design data and rep- 
resentative types to facilitate your 
preliminary planning. Just write 
on your company letterhead to: 





Compared with the conventional Acme screw’s efficiency of less 
than 25%, the efficiency of the Safety b/b Screw ranges from 90% 
to 95%! This makes it by far the most efficient known mechanism 
for translating rotary-to-linear motion, or vice versa. Combined 
with an electrical, hydraulic or pneumatic power source, the Safety 
b/b Screw forms an actuator with tremendous advantages for the 
aircraft engineer. For example, it can enable you to: 


SAVE WEIGHT—compared to either Acme screw or hydraulic 
actuators, the Safety b/b Screw saves both weight and space by 
permitting use of smaller motors and gear boxes; eliminating 
pumps, accumulators, piping, etc. 


SAVE POWER—by requiring only 1/3 as much torque as a 
conventional Acme screw for the same amount of lineal output, 
the Safety b/b Screw permits the use of much smaller motors with 
far less load on the electrical system. 


SOLVE TEMPERATURE PROBLEMS—the Safety b/b Screw 
operates successfully at both extremely low and high temperatures, 
ranging from — 75°F to +900°F —without lubrication, if necessary. 


ASSURE POSITIVE POSITIONING—unlike some other types 
of actuators, the Safety b/b Screw permits precision control within 
thousandths of an inch, plus ae woe synchronization of two or 
more movements. 


INCREASE DEPENDABILITY—the Safety b/b Screw de- 
creases combat vulnerability, offers the added security of exclusive 
multiple circuits, and reduces maintenance requirements because 
its “Gothic arch”-shaped races greatly decrease dirt sensitivity. 
REDUCE PART AND INSTALLATION COSTS—in addition 
to all these design, operating and maintenance advantages, the 


Safety b/b Screw also cuts costs by permitting the use of smaller 
motors, decreasing power and auxiliary equipment requirements. 





STEERING GEAR DIVISION « General Motors Corporation « Saginaw, Michigan 
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_ T last of its routine duties of the ascent. 
| The pilot answered another BOAC 
scheduled flight, an Argonaut wanting 
to know the height of cloud tops. He 
spoke briefly with the Argonaut’s cap- 























hee tain; hearing no acknowledgment, he 

mess Pi ! called back. 
ae “GH)J from GYP,” he said, “Did you 

waa >» get my... 
Pe ay aS e& + tH With an explosive roar and the 


shrieking of rent metal, G-ALYP’s fuse- 
lage blasted open. First a large portion 
forward of the cabin blew out, then 


| ‘ 


30,000 | 
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x CYLIMOER TESTS. > no the major portion of the cabin roof. 
oe > Within three-tenths of a second, the 
=e TT —) sa T TTP cabin was cleared of everything mov- 
able. Seats, luggage, passengers were 
| catapulted up and forward in a tangled 

od 103 104 1s mass. Death was imstantaneous. 
anaes Still plunging forward under its tre 


S-N CURVE for DID 546 aluminum alloy used in Comets was established by three test ™mendous inertia, G ALYP swung to a 
programs: Small cylinders loaded with internal pressure (circles); small cylinders with stress 1¢at-vertical attitude. Wings and fuse- 
varied from zero to maximum (solid line); 44-in. dia.-riveted structure built and tested by lage failed under the sudden, enormous 
Saunders-Roe Ltd. for Ministry of Supply (dotted line). air loads. ‘The nose and tail of the 
fuselage separated; the wing broke ito 
three pieces. ‘The center section, now 


493) esr cries burning fiercely, snapped to an inverted 

388! j position and slowly spiraled down 
through the thousands of feet to the 
water. 


Before it, the fuselage nose and tail 
raced, open-end toward the water. ‘They 
splashed; then the wing slapped the 
surface and sank. Nearby, two wing 
tips fluttered down, catching the mid 
morning light on their polished sur 
faces. 
> First Act—That was the tragedy and 
that was how it happened. Within 
hours the Comet fleet was grounded 
and examinations begun. Fixes were 
made, and the fleet flew again. 

[he second tragedy happened early 


in April to Comet G-ALYY, climbing 


SKIN CRACKS at rear bottom corner of Comet forward escape hatch, starboard side. OUt Of Rome to altitude, to be lost 


Numbers refer to number of test cycles, should be increased by 1,231 for total cycles. OCT SUNNY Naples. 
; The explanation for the first later 


was accepted as the explanation for the 
second by RAE technicians. Lacking 
iny more positive evidence and faced 
with unrecoverable wreckage, there was 
no other course. 

Besides, the tests of the submerged 
Comet were showing failures of fatigue. 
This, assuming both accidents to have 
been caused by fatigue, was a trend. 

But how much of a trend? What 
kind of fatigue life would the Comets 
that remained be able to show? Was 
there any point in letting the rest of 
the fleet go back into service because 
pethaps—the two that failed were 


; 
rogues: 





The answers to those questions were 
to be found under water, in the huge 
tank built to contain G-ALYU on its 
last flights. 
© Tank Tests—G-ALYU had made 
1,231 pressurized flights in BOAC serv 
ice and now it began building up that 
FATIGUE CRACKS at forward top corner of No. 2 window port side of Comet. after total still further. It climbed over 
4,315 test cycles. Numbered points give indication of rate of crack growth. 1,600 more cycles before pressurization 
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HERE’S AN EASIER WAY TO 
| - STRETCH SKINS! 





The Hindu fakir will never be interested Production is fast... short runs are no 
— but the Aviation Industry wants to know problem .. . scrap is less than 1% . . . every 
MORE about the Lalli process for hot stretch part is identical configuration. 


forming of magnesium skins. 


The Lalli process, U.S. patent No. 287936, 
is a proven method in operation at Oliver 
Aviation — helping the aircraft industry 
make better and more economical aircraft. 


® HERE IS ONE OF OUR STRETCH FORMS 
LET US HELP YOU SAVE TIME AND MONEY 


It is a complete stretch press and heated 
die combination to form magnesium parts. 
The units are produced from your inside 
mold line wooden patterns, or from a de- 
veloped “open frame” mock-up (lofted, if 
desired, at Oliver Aviation). 


The stretch form unit involves only a one 
man operation working from one to four 
units at a time, as opposed to the conven- 
tional methods requiring four to eight peo- 
ple producing parts from a single die. 


TH a: Parti 


LIVER corroratIOoN 
AVIATION DIVISION 
BATTLE CREEK, MICHIGAN 












Total Number of Pressure 











* Estimated equivalent of 3,539 hours operational flying. 





SUMMARY OF PRESSURISED FLIGHT CYCLES ON FUSELAGE 


Total Number of Gust Total Number of Prov- 
| ing Tests to 11 Ib./in.* 


Cycles to 814 Ib./in. Loed Cycles 
Test Only Total Total 
—_—_—_—_-—-- —--- Including Including 
Without | WithGust Flight Test Only Flight 
Gust Loads Loads History History 
0 1,231 0 30 ,000* 
0 1,231 100 | 30,100 
| 
| 
230 | 1,461 | 5,800 | 35,800 
596 1,827 14,600 44,600 
756 1,987 18,800 | 48,800 
1,260 2,491 31,300 | 61,300 
1,826 3,057 | 45,500 | 75,500 
| | 
1,826 | 3,057 | 45,500 75,500 
i 
| 
210 | 2,602 4,043 | 64,900 | 94,900 
210 3,671 | 5,112 | 91,600 | 121,600 
210 4, 105 5,546 | 102,400 | 132,400 





Total Inel. Remarks 


2 proving tests at t de Havillands. 
2 by B.O.A.C. 

Checking on wing cycling rig and 
on pressurization rig. Proving 
test made. 

5 Inspection. 

5 Inspection. 

5 Inspection. 

6 Inspection. Proving test made 
Inspection. Repairs after frame 

| and skin failures in rear fuse- 
lage due to local overloading 
from applied fuselage load. 

Failure of front fuselage at 10.4 
Ib./in.2 during proving test 
Fuselage repaired and proving 
test made. 

Inspection. Skin cracks at win- 
dows and casting failures at 
rear end of pressure floor. 

Further skin cracks at windows. 

Failure of rear fuselage. 


no bo 











leaks began to show. But the cabin in- 
tegrity still held. 

Then without advance warning, the 
fuselage failed. An eight-by-three hunk 
of structure ripped out of the rear fuse- 
lage. Initial failure was traced to a 


specify 
high temperature and 
moisture resistant 


fatigue crack in the skin at the lower 
rear corner of an escape hatch. 

The fuselage was repaired with a new 
panel, and some of the skin cracks 
around other windows were “fixed” 
with external doubler plates riveted 


FOR SEVERE SERVICE. WE APPLY 
TYPE 302 STAINLESS STEEL 
OUTER BRAID FOR THAT EXTRA 
PROTECTION 


the LEWIS ENGINEERING COMPANY 


nou! fa te: ki, 
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to the skin. At this stage, and largely 
because of the localization of the fail- 
ures around the windows, strain gages 
were installed in carefully located po- 
sitions at window corners. 

The next test was for proof of the 
repaired structure; the pressure was 
blown up to 11 psi., then down to the 
test value and cycling continued. At 
3,833 cycles the wing was damaged by 
fatigue, enough to call a temporary halt 
for repairs. The next 210 cycles were 
pressurization only, without the extra 
loading of gusts on the wings. Then 
both gusts and pressure loads were ap- 
plied to a total of 3,891 “flights,” at 
which time a large crack appeared at a 
window. 

The final failure was spotted as an 
incipient crack after a total of 4,255 
test cycles. It was then about 1 in. 
long, extending from a rivet hole at the 
forward bottom corner of No. 7 win- 
dow. It grew rapidly aft to the edge 
of the skin and forward almost 5 in. 

Then at 4,315 test cycles the fuselage 
ripped out in a large section between 
frames 26 and 34 (about 15 ft. dis- 
tance). This was the end of G-ALYU. 
> Gages and Loadings—The strain gages 
told the story of stress distribution near 
the corners of the windows. For the 
worst cases, this is how the loading 
broke down: ; 
eCabin differential pressure gave a 





MODEL DESIGN 
ENGINEERS 


For design of aircraft test models 
for aerodynamic, aeroelastic and 
flutter testing. Requires knowledge 
of instrumentation techniques and 
familiarization with model require- 
ments for representative low and 
high speed wind tunnels. Minmium 
of engineering degree or equiva- 
lent plus one year of direct ex- 
perience. 


ELECTRONICS 
SYSTEMS ENGINEER 


For Preliminiary Design Analysis 
—necessary experience must in- 
clude background in integrating 
radar, fire control, and other elec- 
tro-mechanical systems. To do 
analytical-mathematical type of 
work for new aircraft proposals. 


Contact— 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, Inc. 


Columbus Division 
4300 East Fifth Avenue Columbus, Ohio 
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Link’s C-11B was modeled on the Lockheed F-80 jet air- 
craft, and serves as a basic ground trainer for student 
pilots learning jet flight. This trainer was developed 
under Link basic patents, 


WHEREVER YOU FIND AIRPOWER, 


Graduating from pistons to jets demands special skills and 
training of our pilots. 

And, to help the men of our air arm bridge the gap between the 
two, Link designed and built the C-11B Jet Instrument Trainer. 
Over 500 of these trainers are at work right now—at more than 
100 U.S. and foreign air bases throughout the free world. 


THE C-11B, through its reproduction of the many conditions of 


—E—— 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


you’Lt FIND LINK 


jet flight, is giving our fighter pilots realistic training in all phases 
of single-jet flying—from the pre-takeoff inspection right through 
to an instrument landing. 
THE C-11B is also used by veteran jet pilots to help them main- 
tain peak proficiency in the performance of their vital assignments. 
This is one of the many ways in which Link helps pilots keep 


pace with the rapid development of jet aircraft in America. 


LINK INVITES APPLICATIONS FROM QUALIFIED ENGINEERS AND DRAFTSMEN 


Manufacturers of world-famous Link trainers and simulators (such 
os F3D, B-47, F-89, F2H-2, F2H-3) © simulated aircraft instruments 
specialized computers * servo mechanisms * computer components 
gear boxes ¢ friction over-drive clutches * precision potentiometers 
ratio voltmeters * phase angle meters * and other electronic devices 














stress which reached 43,100 psi. 
¢ Difference between flight loads and 
ground loads gave a stress additive of 
650 psi. 

¢ Gust loadings produced an additional 
stress of 1,950 psi. 

e Total maximum stress is the sum of 
those three, or 45,700 psi. 

In practice, said the RAE, this figure 
would be reached two or three times 
per flight. It represents about 70% of 
the ultimate stress of DTD 546, the 
aluminum alloy forming most of the 
Comet. 

There was one more reservation. The 
scientists noted that rivet holes were 
some distance from the points of max- 


imum stress as found by strain gages. 
But they knew that rivet holes are 
stress-raisers too localized to be picked 
up by strain gages. Thus they con- 
cluded that it was possible that stress 
at a rivet hole would be somewhat 
higher than 70% ultimate. 

The strain gages showed one other 
loading characteristic clearly: The cabin 
pressure loads in the region explored 
predominate by a large margin over 
flight and gust loads considered impor- 
tant from aspects of fatigue. 

P Wing Failures—The wheel well skin 
was the first place that wing cracks 
showed. On the starboard side, a crack 
extended to 8} in., of which 24 in. 
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had been produced in only two load- 
ing cycles. This stopped the tests 
temporarily for a fix. 

Further cracks later appeared at spar 
wing gusset plates and were repaired. 
Between 10,000 and 15,000 equivalent 
hours of flight, the bottom skin was 
laced with tiny cracks. 

Said the RAE report: “On the evi 
dence of the test alone, the Comet 
would appear to have been as much 
in danger from wing fatigue as from 
pressure cabin fatigue.” 

There was a final consideration of 
the accuracy of the tests and the re- 
sults, caused primarily by errors in 
loadings. 

To quote the RAE report again 

“Gust and general flying loads, which 
are represented in the tests, are shown 
bv the strain gage results to be sec 
ondary in their effects. Any errors in 
their representation, therefore, are un 
likely to have effects on test 
results, but such as they are indicate 


SCTIOUS 





Maximum Effort 


There was no single agency which, 
in the final sense, solved the Comet 
myvstery. 

RAE, asked to investigate the wreck- 
age and to ascertain the possible causes, 
was one of many groups of specialists 
called in a time of tragedy. 

The engine analysis, which confirmed 
their integrity at the breakup and sup- 
ported RAE’s hypothesis of a 
pitching at that instant, was done under 
the direction of Dr. FE. S. Moult, chief 
engineer of DH’s engine company, at the 
company’s factory. 

P. G. Tweedie, chief inspector of acci 
dents for the Ministry of ‘Transport and 
Civil Aviation, and his staff invesigators 
proved invaluable during the salvage and 
the subsequent examinations. 

There were others whose investigations 
and help, small and large, aided the final 
conclusions. An Italian farmer, a Harley 
St. pathologist, a Maltese seaman played 
important roles as the drama ran towards 
its end. 

But in retrospect, it is the brilliant 
work of RAE that stands out, perhaps be- 
cause the scientists played the role of 
Holmes to the others’ Watson, or per- 
haps because their work was the final 
assembling of the technical pieces. 

But whatever the reason—objective or 
subjective—there will be no argument 
that the work done was truly “one of 
the most amazing pieces of scientific de- 
tection. .. .” 

The work of the tireless staff of the 
Royal Aircraft Establishment at Farn- 
borough will stand as the highest symbol 
of the professional standards and integrity 
of the engineering profession. 
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America’s most complete line 
of arc-welding equipment 


and electrodes. 


ELECTRODES 
For mild steel, cast 
“hard-to-weld”’ 


i 
, Stainless 
steels, hard surfacing. 
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P&H welding equipment is manufactured and sold in 


P&H High Frequency 
AC Welder of the type 
used at Ryan 


When you have a tough material to weld such as 
aluminum, titanium or special alloys, P&H high fre 
quency welders, AC or DC, really come into their own. 

You see, P&H welders have what we call Dial-lectric 
control. It's an exclusive feature that provides instan 
taneous heat control right at the work. There are no 
moving coils or cores, no wheels to turn—no time lag. 

In addition, PSH welders have an extremely wide 
range. On one of our models for example, you can go 
all the way from 475 amps down to 2 amps 

But we were talking about titanium — a tough ma 
terial to weld in anyone's language. Here's what they 
say at Ryan where they use P&H high frequency ma 
chines, ‘There is less of a problem welding titanium 
than many users have been led to believe. With titan- 
ium we can go to any degree of thinness on material 


fem fT 


PREFABRICATED HOmES 





POWER SHOVELS 


Canada by REGENT EQUIPMENT 


that the true life should be somewhat 


lace than that anhtarned 


in) «6 ect 


MANUFACTURING COMPANY 






They’re welding titanium down to .OI6” 
at Ryan Aeronautical Company 


P&H Welders, with their instantaneous remote control 
and wide welding range, make this tough job easier 


so far available. We have been down to .016” on this 
vital material." May we add again that it's P&H posi- 
tive heat control and wider range that makes such a 
performance possible. 

If you have tough welding jobs to do... if you 
wish to boost production and cut costs, standardize on 
P&H welders. Ask your P&H representative or distrib- 
utor for all the facts. Or write for latest bulletins. 


(Bs weivine DIVISION 
HARNISCHFEGER 
CORPORATION 


4480 W. NATIONAL AVE. © MILWAUKEE 46, WISCONSIN 


a 


STAR LLEES WELDING EQUIraen! Ovterntad Chants 2881 


LTD., 455 King Street West * Toronto, Ontario, Canada 
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How two TYPICAL 
production testing headaches were cured 
with SANBORN OSCILLOGRAPHIC 
RECORDING SYSTEMS 


YTHEON MANUFACTURING COMPANY'S Waltham, Mass. In- 

spection Dept. formerly found their incoming inspection of 

complex, multi-ganged potentiometers a time-taking and costly 

job which involved tedious calibration, instrument set-up and 

testing for each of the five potentiometer sections, with each 
operation subject to inevitable human error. 

Today, by using a Sanborn four-channel Recording System and 

a Potentiometer Power Supply, a visual, concurrent strip-chart 

.. tecord of five channels (using marker stylus) of phenomena such 

j ” as phasing, shorting bar, winding noise, and resolution of winding 

"turns is provided. Inspection time is speeded up 900%, the opera- 

tor sees immediately all causes for rejection, the chart is a 

permanent test data record, one inspector takes the place of 

three, and human error is reduced to a negligible factor. 





Mot! PRODUCTS COMPANY cf Philadelphia wes a Sanborn 

Model 60 two-channel Recording System to check the 
Dynamic Performance of their Valve Positioners, which are used 
on diaphragm top-work valves and power cylinders. The valve 
positioner acts as a relay, applying additional air pressure to the 
_ cylinder or top-work, overcoming effects of unbalance and fric- 
tion, and compelling the valve stem to take the position dictated 
by the pneumatic controller or manually-operated air load. A 
feed-back linkage assures positioning of the valve stem within 
plus or minus 0.001”. 

A pneumatic sine wave generator supplies pneumatic impulses 
with frequencies as high as 20 cycles per second. These impulses 
are sent to the valve positioner and toa transducer which converts 
the signal for the recorder. The response of the valve stem is meas- 
ured by a strain gage pickup for the second channel of the 
recorder. 


The above cases are but two of the many applications possible with The Sanborn “150” Series 
Sanborn one-, two-, four-, six- and eight-channel Recording Systems. 
With a Sanborn you can register permanently and graphically virtually 
all electrical phenomena within a frequency range of zero to 100 cps. 
A choice of the ber of ch is, plus the ready interchangeability 
of various type preamplifiers (to meet individual recording problems) 
offers a wider versatility of use, greater overall economy, and increased 
operating efficiency. 

Added to these advantages are the standard SANBORN instrument 
features: INKLESS recording in true rectangular coordinates, high torque 
galvanometer movement, time and code marking, and numerous paper 
travel speeds. 





SANBORN COMPANY 


INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASSACHUSETTS 
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that the true life should be somewhat 
less than that obtained in test. 

“There are, however, other effects 
which could not be reproduced. First, 
there is the fluctuation of cabin pres- 
sure during an actual flight, which 
cannot entirely be avoided in practice, 
owing to practical engineering limita 
tions of pressure contro] equipment 
Secondly, there are vibration stresses 
caused by engines, which are superim 
posed on the pressure loads. Thirdly, 
there is the additional stress produced 
in the cabin shell by contraction 
through low temperature at high alti 
tude. 

‘None of these effects has yet been 
assessed accurately for its effect on fa- 
tigue life. In all cases, however, they 
are almost certainly detrimental in 
some degree. The conclusion is, there 
fore, that the life under operating con- 
ditions would be less than test results 
indicate.” 
© Scatter—The test Comet showed a 
fatigue life approximately three times 
that of either lost Comet. RAE was 
familiar with this phenomenon, becaus« 
it has long been known that there are 
no two airplanes built exactly alike, that 
would fail at the same stress level or 
same number of repeated load cycles 

The important question was: Is a 
three-to-one spread what would be ex 
pected? 

Yes, said Dr. Walker, RAE’s struc 
tures chief. In fact, nine-to-one is the 
kind of number you might think of in 
the case of fatigue. It would have been 
nice to have the time and facilities 
to test about six more airplanes to es 
tablish the spread for the Comet, but 
that was not possible. 

That was about the last scientific 
opinion needed to complete the investi 
gation. Later in the formal hearings 
there would be questions and answers 
Walker’s findings, Hall’s deductions, 
Ripley’s reconstruction of the wreck 
ige were to be questioned. But the 
ultimate analysis was to stand 

“We have formed the opinion that 
the accident at Elba was caused by 
structural failure of the pressure cabin, 
brought about by fatigue.” 


Fast Detector Spots 
Explosive Mixtures 

A new gas detector, used in spotting 
explosive accumulations caused by fir- 
ing aircraft guns, is also applicable to 
sensing many types of combustible gas 
Measurement and control range of the 
electronic device is 10%-100% of 
lower explosive limit, time response is 
less than one-half second. Unit can 
operate from —40 to 60C. 

The manufacturer is Bristol Engi 


neering Corp., Beaver Dam Rd., Bristol, 
Pa. 
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“ + USE 
S. S. WHITE FLEXIBLE SHAFTS 


As shown by the illustration, com- 


pletely dependable, trouble-free 








mechanical connections between 





wing-mounted aircraft engines and 





their respective tachometers are 








provided by two S.S.White power 
drive flexible shafts. No difficulties 


are experienced in installing the 











flexible shafts along wing and 


fuselage contours or around inter 


vening struts and frames 


iT PAYS TO THINK 
OF FLEXIBLE SHAFTS 


For transmitting rotary power or 
remote control, S.S.White flexible 
shafts offer 
Why not 


your own applications? 


distinct advantages. 


consider their use on 


A large selection of sizes and 
types are available to meet a wide 


range of requirements. 


BULLETIN 5306 gives details 
on how fo select and apply 
flexible shafts. Send for your 
copy. Address Dept. y. 


P-3 
ty, 


DENTAL MFG. CO. 10 East 40th Street 
NEW YORK 16, WN. Y. 








Western District Office * Times Building, Long Beach, California 
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Aviation Week Picture Brief 





Jet Models Test Safety Net 








—_——_ 


MODEL F-86 is catapulted into 1/10-scale nylon barrier to simulate real action. 
Tests are being made by All American Engineering Co., Wilmington, Del. 
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SNARED MODEL shows how barrier can halt planes from overshooting runway. 
Early barriers were used in Korean war (Aviation Week June 15, 1953, p. 18). 





ALL AMERICAN TECHNICIANS study results of test run. Company has AMC 
contract to design and fabricate similar barriers for new U. S. Air Force highspeed jets. 
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IAS Summaries 


® More than 1,500 attend 
23rd annual meeting of 
Institute, hear 80 papers at 
New York gathering. 


More than 1,500 engineers, scientists 
and technicians of the aircraft industry 
registered at the 23rd annual meeting of 
the Institute of the Aeronautical 
Sciences, January 24-27, in New York 
City. 

The four-day meeting featured 22 
technical sessions on the problems and 
progress of today’s highspeed aeronau- 
tical world, with significant attention 
being paid to aerodynamics and aero- 
elasticity. 

About 80 papers were presented to 
the Institute in as many as seven meet- 
ings during a single day. 

Here is the first of a series of abstracts 
of the papers presented during the ses- 
sions. ‘These abstracts were made avail- 
able to Aviation Week by the Insti- 
tute of the Aeronuatical Sciences. 


Aerodynamics 


> Dynamic Derivatives in Yaw and Sideslip 
of Thin Wings at Supersonic Speeds.— 
Theodore R. Goodman Aerodynamic Re- 
search Dept., Cornell Aero. Lab., Inc. 

There are three lateral dynamic attitudes, 
delineated by rolling, yawing, and side- 
slipping. It is possible to solve for the pres- 
sures on the rolling wing by quasi-steady 
analysis. This approach is, however, in- 
applicable for the yawing or sideslipping 
wing, and it is with the latter two cases 
that this paper deals. 

Two linear combinations of rolling and 
sideslipping are considered. In the first, 
sideslipping is zero (circular flight path), 
and for this case the pressures are found on 
an infinite swept wing. In the second, 
sideslipping and yawing are equal (straight 
flight path turning wing), and for this case 
general formulas are derived for wings with 
an arbitrary supersonic leading edge, and 
also for wings with a subsonic leading edge 
adjacent to a supersonic edge. The rolling 
moment associated with the latter motion 
has been determined for a number of useful 
planforms. 


> Base Pressure Studies in Rarefield Super- 
sonic Flows.—L. L. Kavanau, Research Engr., 
Missile Systems Div., Lockheed Aircraft 
Corp. 

Base pressures were measured on a simple 
cone-cylinder configuration over a range of 
Mach numbers and Reynolds numbers 
based on model length. The final results 
indicated that the base pressure decreased 
with decreasing Reynolds number and in- 
creasing Mach number which was attributed 
to the completely laminar character of the 
boundary laver and also to the critical wake 
region. 

Preliminary tests showed a considerable 
variation of pressure existing over the base 
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A modern traveling salesman story 





Mr. X of the Y company covers a territory that would 
have been impossible a couple of decades ago. In his 
own (or a company plane) he travels fast, comforta- 
bly and free of restricting schedules. His type of 
travel is playing an increasingly important part in 
efficient business practice. 

Important to Mr. X’s convenience is the fact that 
he carries an Esso Aviation Credit Card. This entitles 
him to charge high-quality Esso Aviation Products 
at any one of more than 600 Esso Dealer Airports 





ESSNA 5 


By merely producing this card and identifying him- 
self, he can not only charge fuels and lubricants, but 
also tire and battery service, landing fees, overnight 
storage in transit, and minor emergency repairs —in- 
cidentally facilitating his bookkeeping. 

This growing corps of business flyers has learned 
to rely more and more on Esso Aviation Products 
used by the world’s largest airlines and backed by 
over 45 years of flight testing and research 
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ECONOMY IN PRODUCTION of the Martin Matador, new pilotless HONEYCOMB “LUMBER” of aluminum, used in new adhesive 
bomber, is the result of new techniques in which Permacel Tapes bonding technique, is marked by Permacel 725 Printed Tape with 
are used for a wide variety of cost and time saving applications. part No. identification prior to being sawed into various size panels, 





PERMACEL 77 Crepe Paper Masking ELECTRICAL TERMINALS insulated with “FLYING COLORS” for all aircraft quick- 


Tape, adhesive side up, holds light-weight Permacel 30 Heavy Duty Plastic Tape ly, easily—by masking paint jobs with 
aluminum thimbles for adhesive spraying. for exceptionally high dielectric strength. Permacel 71 Stain- Resistant Masking T ape. 


Peiinicéi Tares 


Many jobs can be done faster, better, easier, with self sticking tape ...write Permacel Tape Corporation, New Brunswick, N. J: 
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area, thus requiring an area-mean determina 
tion of the base pressure for every flow 
condition. Investigations were made of sup 
port interference effects arising from the 
relative size of both the sting diameter and 
sting length as compared to the model di 
ameter. Some effects due to heat transfer 
were also studied. Supplementary pressure 
distributions were taken on the model sur 
face upstream of the base and in the wake 
at one Mach and Reynolds number which 
was characteristic of this flow regime. The 
base pressure coefficient in free molecule 
flow is calculated for comparison purposes 

A discussion is presented of these results 
together with experimental and theoretical 
works of other investigators 


> Free-Flight Measurements of Skin Fric- 
tion of Turbulent Boundary Layers with 
High Rates of Heat Transfer at High Super- 
sonic Speeds.—Simon C. Sommer and Bar- 
bara J. Short, Ames Aero. Lab., NACA. 

The average skin friction of a turbulent 
boundary layer in the presence of severe 
aerodynamic heating has been measured in 
the Ames Supersonic Free-Flight Wind- 
tunnel on free-flying, hollow-cylinder models 
at Mach numbers of 2.8, 3.8, 5.6, and 7.0 

The skin friction measured under these 
conditions is appreciably higher than the 
skin friction measured on surfaces having 
zero heat transfer, experimentally confirm 
ing the trend of theoretical estimates of the 
effect of heat transfer on skin friction. It 
was found that the high heat-transfer skin 
friction data of the present investigation at 
Mach numbers up to 7, the zero heat 
transfer skin-friction data obtained in pre- 
vious windtunnel investigations at Mach 
numbers up to 4.5, and the skin-friction 
data for heated pipe flow at subsonic speeds 
were in excellent agreement with the pre- 
dictions of the T’ method of Rubesin and 
Johnson, slightly modified for turbulent 
boundary layers. 

On the basis of this broad scope of agree- 
ment, the modified T’ method appears to 
be the best available method of predicting 
skin friction of turbulent boundary layers 
at test conditions where no data exist 


> Fluid Dynamic Effects at Speeds from 
M = II to 15.—Seymour M. Bogdonoff, 
Assoc. Prof., and Andrew G. Hammitt, Re- 
search Assoc., Gas Dynamics Lab., Prince- 
ton University. 

The phenomena of viscid-inviscid intet 
action effects at very high speeds over the 
fore part of bodies has been studied at 
speeds considerably higher than those pre 
viously investigated. A tunnel, using helium 
as a working fluid, has been developed for 
these studies and has been operated at 
speeds up to M = 15. Increases in the 
speed up to M = 20 seem quite possible 
with further development 

Pressure distributions have been obtained 
over the fore part of some simple bodies; 
a flat plate, two wedges, and a cone. In 
addition, Schlieren and __ interferometric 
photographs have been taken. The results 
show that extremely high pressures, as high 
as 10 times the values predicted by inviscid 
theories, are obtained over the region close 
to the nose of the body. 

Although some aspects of theoretical work 
on this problem appear to be correct, the 
numerical values of the pressures obtained 
are considerably different than predicted. 
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CASTING COSTS DOWN 44.5% 
--- MACHINING TIME CUT 50% 


PROBLEM: The aluminum diffuser plate illustrated was originally 
cast in sand for Lycoming Division of AVCO Mfg. Corp., 
Stratford, Conn. Despite painstaking foundry work in an 
attempt to meet finish requirements and close dimensional 
tolerances, limitations of the casting process made expensive 
hand buffing necessary in the area between vanes. 


SOLUTION: To reduce the amount of buffing needed, Rolle foun- 
dry engineers recommended a change from sand to permanent 
mold casting methods. Following customer approval, a mold 
was designed by Rolle’s permanent mold division to produce 
castings with a guaranteed surface in the required areas of 
from 100 to 125 microinches. It was also predicted that the 
change in casting method would improve metallurgical sound- 
ness, and permit higher production rates, at a lower over-all 
cost. 


' RESULTS: Fine surface finish of the permanent mold cast diffuser 
: plates has almost eliminated costly hand buffing. And uni- 
formly close dimensional tolerances have so simplified location 
é of machining positions from res goer on the casting surface 

that tooling has been redesigned and greatly simplified to 








provide even further savings. 


In all, Lycoming engineers report that this 
one recommendation by Rolle casting experts 
has reduced the cost of each casting 44.5% 
... and cut the time needed to machine each 
casting in half. 


YOUR CASTING PROBLEMS ... whether they involve sand or 
permanent mold casting of aluminum or magnesium alloys. . . 
can always be solved quickly and economically if you bring 
them to Rolle. 

Write for free booklet that tells how you can 








PERTINENT DATA Fight weight with strength 


Diffuser plate for recip- 


rocoting engine super 
_ with 
Alloy Aluminum 355 


Temper 771 


Weight 9 Ibs MANUFACTURING COMPANY 


309 Cannon Ave. Lansdale, Penna. 





Diameter 18” 
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on the order of two or three times as large. 
This difference may be explained by the 
influence of the leading edge and some 
preliminary results on this effect are pre- 
sented. 


Structures 


> The Matric Solution of Certain Nonlinear 
Problems in Structural Analysis.—Paul H. 
Denke, Strength Analysis Methods Engr., 
Santa Monica Div., Douglas Aircraft Co., 
Inc. 

The matric formulations of the equations 
of equilibrium and of the Maxwell-Mohr 
equations of continuity are applied to the 
solution of certain nonlinear problems in 
the analysis of indeterminate structures. 

Only nonlinearities in the elements of 
the flexibility matrix are involved in the 
class of problems under consideration. Such 
problems are characterized by the depend- 
ence of the flexibility matrix upon the in- 
ternal loads. Nonlinearities resulting from 
aga and from certain types of buck- 
oe this characteristic. 

e analysis is applied to a simple in- 
determinate structure in which the mem- 
bers are considered to exhibit first, plasticity, 
and second, buckling. The highspeed digital 
computer is utilized in solving the non- 
linear matric equations. 


> Design of Structural Models With Ap- 
plication to Stiffened Panels Under Com- 
bined Shear and Compression.—P. E. San- 
dorff, Assoc. Prof., Aero. Engrg., MIT 
(Formerly Research Specialist, Lockheed 
Aircraft Corp.). 


Practical methods for the design of struc- 
tural test specimens are presented, based 
on the principle of exploring a specific 
mode of failure rather than the customary 
indefinite investigation of structural be 
havior in general. 

This approach makes possible consider- 
able simplification in specimen construc- 
tion, through application of similitude 
relations, without introducing unknown 
restrictions on the validity of the results. 
Illustration is provided by application to the 
problem of interaction relations for stiffened- 
skin panels under combined compression 
and shear. 

Results of full-scale tests, under simul- 
taneous bending and torsion, of a box beam 
structure incorporating machined integrally- 
stiffened test panels substantiate the inter 
action curve derived by similitude relations 


> Elasto-Plastic Bending of Beams on 
Elastic Foundations.—Paul Seide, Research 
Engr., Struct. Research Sect., Northrop Air- 
craft, Inc. 

A comparison is made of two methods 
of solution of the bending of elastically 
supported beams of a material having a 


bi-linear stress-strain curve. One method 
involves the numerical solution of the 
fourth order non-linear differential equa- 


tion associated with the engineering theory 
of bending of the plastic region of such 
beams. The other linearizes the problem by 
replacing the non-linear moment-curvature 
diagram by its asymptotes 

An infinite rectangular beam subjected 
to a concentrated load is examined in detail 
The approximate method is found to be 
less time consuming and to yield results in 
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very good agreement with those of the more 
accurate analysis. Finite beam deflections 
computed by means of the linearized theory 
are shown to be in good agreement with 
experiment. 


Stability and Control 


> Automatic Feedback Control and All- 
Weather Flying.—F. D. Graham, Asst. 
Chief, All Weather Branch, and Major 
Richard C. Lathrop, Chief, Measurements 
and Analysis Sect., All Weather Branch, 
Directorate of Flight and All Weather 
Testing, WADC. 


A large part of the difficulty of operating 
aircraft in adverse weather revolves around 
precise control of the flight path in the 
absence of visual reference to objects out- 
side the cockpit 

The inherent powerful advantages of 
high-gain automatic feedback control can 
be applied to the solution of this problem. 
These advantages are, however, attended 
by disadvantages, such as the tendency to- 
ward dynamic instability and a suscepti- 
bility to spurious signals or “noise.” A suc- 
cessful match of the elements in an 
automatic feedback control loop is de- 
pendent on detailed knowledge of the 
mechanics—particularly — the dynamics—of 
each element in the loop 

Existing theories are not always an ade 
quate basis for this knowledge, and an 
extensive program of experimentation is 
required. Examples from the experience of 
the All Weather Branch are cited to illus- 
trate how a knowledge of the mechanics of 
aircraft response to control, automatic pilots, 
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radio aids, and radar references is developed 
through flight research. 


> NACA Applications of Variable-Stability 
Airplanes to Lateral-Stability Research.— 
William M. Kauffman, Aero. Research 
Scientist, and Fred J. Drinkwater III, Aero. 
Research Pilot, Ames Aero. Lab., NACA. 

Equipment developed at Ames Aero- 
nautical Laboratory for varying in flight the 
lateral and directional stability character 
istics of two fighter-type airplanes is de- 
scribed briefly. Emphasis is given to the 
research-tool possibilities offered by variable 
lateral-directional stability derivatives and 
associated lateral-oscillation characteristics 

Flight studies utilizing this equipment to 
identify important flying-qualities problems 
and to establish related design requirements, 
ner gee with regard to oscillatory be- 
havior, are discussed qualitatively. Various 
difficulties inherent in flight research of this 
type are noted. 

Use of these variable-stability airplanes 
to simulate, for the benefit of company test 
pilots and designers, unusual _lateral-direc- 
tional stability characteristics predicted for 
prototype airplanes is discussed. Example 
problems and associated flight-test tech 
niques involving high adverse roll due to 
rudder and very low directional stability are 
described. 

The ready adaptability of these variable 
stability airplanes to flight studies of the 
effectiveness of yaw dampers and similar 
stability-augmenting devices is pointed out, 
and results of brief flight tests of this type 
involving a promising nonlinear roll-damp- 
ing modifier are presented. 


PRECISION FABRICATION AND 
MACHINING... of stainless steel, 
aluminum, titanium and other high 
capacity metals to exact specifications. 


HIGH TEMPERATURE BRAZING... 
for jet and rocket engine parts requiring 
close tolerances, high strength and maxi- 
mum heat resistance. 


ALL-METAL HONEYCOMB 
FABRICATION. . . resulting in 50 to 
80% lighter weight for precision aircraft 
and guided missile parts. 


SPECIALIZED METALWORKING 
OPERATIONS. .. such as Heat-Treat- 


ing, Stress Relieving, Cleaning, Spin- 
ning, Tube-Bending and many others. 
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Aeroelasticity 


> An Investigation of the Flutter Charac- 
teristics of Compressor and Turbine Blade 
Systems.—Chi-Teh Wang, Prof., Frank 
Lane, Research Assoc. Prof., and Robert J. 
Vaccaro, Research Assoc., Aero. Engrg. 
Dept., NYU. 

As a first phase of a general research 
theoretical and experimental in 
vestigations have been carried out on the 
flutter characteristics of compressor and tur 
bine blade systems in incompressible flow 


program, 


at low incidence 

It was found that, in the 
treatment of fluttering blade 
prohibitively larger number of the degrees 
of freedom necessary to analyze a multi 
blade system can be greatly reduced by 
recognizing the existence of a single equiva 
lent blade, thus permitting the actual carry 
ing out of a flutter calculation. As ex 
amples, numerical calculations are made on 
two-dimensional unstaggered as well as stag 
gered cascades. From these calculations 
several interesting results are obtained 

First, for unstaggered cascades, the cal 
culation shows this flutter occurs with ad 
jacent blades oscillating 180° out of phase 
thus confirming the experimental observa 
tions by Lilley 

Secondly, it was found that for staggered 
cascades a very small change in blade iner 
tial properties may cause a complete change 
of the blade flutter mode from one in which 


theoretical 
systems, the 


bending predominates to one in which 
I 
torsion predominates 

To check the theoretical results, an ex 


arried out at the 


perimental program is 
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same time. A flutter mechanism with two- 
degrees of freedom was designed and 
constructed for the testing of a two-dimen- 
sional cascade at low speed. The experi- 
mental results obtained checked very well 
with the theoretical findings. 


> Aerodynamic Influence Coefficients for an 
Oscillating Finite Thin Wing in Super- 
sonic Flow.—Ta C. H. Li, Lead Aeroelastic 
Engr., Dynamic Analysis Gr., Chance 
Vought Aircraft, Inc. 

A study, based on linearized theory, is 
made of the airforces of flexible thin wings 
oscillating harmonically in supersonic flow. 

A method for calculating the airforces is 
proposed. This method approximates the 
airforces by dividing the region of integra- 
tion into a mesh of congruent rectangles 
with diagonals parallel to the Mach-lines. 
The integration is carried out exactly span- 
wise and approximately chordwise. 

A set of simple formulas for the influence 
coefficients is given which can be handled 
onveniently by any type of highspeed com- 
puter 

For subsonic leading edges, an imaginary 
diaphragm is considered to be in front of 
the leading edge, and linear equations ex- 
pressing the condition of zero oe dif- 
ference off the wing are solved. The pro- 
posed method is then applied. Tips are 
treated in a similar manner. 

Results for the two-dimensional case are 
in good agreement with those obtained by 
Garrick and Rubinow for M = 10/9, 5/4, 
10/7, k up to .4, and are in excellent con- 
formity with those of Temple and Jahn for 
M = 1.6, k up to 8 


@ Twigg's imaginative, practical ana 
vigorous approach to your development 
problems will speed your project to 
completion . . . will supply the facilities 
to turn ideas into finished, functional 
parts and assemblies. 

Whatever your product requires . . 
precision fabrication, lightness with 
strength, heat or corrosion resistance 
... call on Twigg! Write for your copy 
of our facilities brochure, ““*TWIGG 
CAN DO IT,” today! 


MANUFACTURING FOR AIRCRAFT: 


combustion chambers, transition liners, turbine 
casings, tail cones, after-burners, axial flow 
compressor vane and shroud assemblies 


and other components. 





Rv Boe a I & 





DEPT. A-12 
BRAZIL. 
INDIANA 


Western Representative, Wellet Distributing Co. 
3308 Winthrop Avenue - 


Fort Worth, Texas 
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external 








Housing intricate electronic equipment 







for airborne use to withstand shocks 
and forces which might cause malfunction 
often presents problems as difficult as the 
design of electronic systems themselves. 
Take one example—a pressurized external housing capable 
of being flown in the trans-sonic speed range and meeting 
all environmental trials. From wind tunnel tests to complete 
tooling and manufacture, Edo relieved the electronics 
manufacturer and aircraft builder of the many 
problems involved. 
If you have an external stores housing problem, 
no doubt our vast experience 
in both electronics and aerodynamics can help you. 








CORPORATION 


Since 1925 COLLEGE POINT, NEW YORK 


CONSTANTLY GROWING THROUGH BETTER SERVICE 


electrical components & sub-assemblies 
for military aircraft & missiles 





Cc — 
iain : S TS, 
We are currently pro- All Type Harnesses & Assemblies 
ducing parts for numer- Aircraft Component Parts 


Co-Axial Cable Assemblies 
Shielded Cables 
Junction Boxes 


ous military aircraft and 
missiles; also parts and 


sub-assemblies in many Thermocouples 
other fields. For top Electronic Control Boxes 
quality and best prices— Test Equipment 


CONTACT 





engineering corporation 
5230 W. 10th St., Indianapolis, ind. 
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WHAT'S NEW 
Telling the Market 


For All Your Broaching Needs is 
brochure showing engineering and 
manufacturing facilities of Detroit 
Broach Co., also illustrating some of 
their products. Write the firm at Roch- 
ester, Mich. . . . How Plaster Molds 
Cuts Your Costs is pocket-size booklet 
explaining economies of using this tech- 
nique in pilot or limited runs. Avail- 
able from Hale Foundry Co., 1680 Fall 
St., Cleveland, Ohio. 





Selection of Carboloy Grades and 
Suggested Speeds is booklet designed to 
aid in picking cemented carbides for 
use as cutting tools for particular jobs. 
Write Carboloy Dept., General Elec- 
tric Co., Detroit, Mich. . . . . Minia- 
ture vibration isolators are fully covered 
in Bulletin 542, obtainable from Barry 
Corp., 1000 Pleasant St., Watertown, 
Mass. 


Recording charts for standard and 
special instruments are described in 
catalog available from Technical Charts, 
Inc., 189 Van Rensselaer St., Buffalo 
10, N. Y. Over 8,000 types are cov- 
ered. . . . Cold-flow operations such as 
riveting, swaging, flaring, reducing, 
dimpling and needed machines are de- 
scribed in booklet, ‘To Bring You Up-to- 
Date on Airflex, which can be obtained 
from Lemert Engineering Co., Inc., 
206 E. Jefferson, Plymouth, Ind 


Abrasive blasting machine employing 
tumbling principle and having 17.5-cu. 
ft. capacity is described in Bulletin 
124-B available from American Wheel- 
abrator & Equipment Corp., 1001 S. 
Byrkit St., Mishawaka, Ind. . . . Arcon 
automatic rudder control system for 
counteracting airplane directional insta- 
bility is fully covered in brochure be- 
ing distributed by LearCal Division, 
Lear, Inc., 3171 S. Bundy Dr., Santa 
Monica, Calif. 


Standard line of worm gears sets for 
equipment with shock load or uniform 
load characteristics is described in En- 
gineering Manual SW No. |. Write to 
Foote Bros. Gear & Machine Corp., 
4545 So. Western Ave., Chicago 9... . 
Latest copper and alloy specs, includ- 
ing ASTM, ASME, SAE, AMS, Fed- 
eral, Military, Army, Navy and Joint 
Army-Navy, are listed in indexed Ana- 
conda Publication B-34R. Write Amer- 
ican Brass Co., Waterbury 20, Conn. 


How to Operate a Lift Truck is two- 
color sixth edition of booklet slanted 


for both engineers and experienced op- 
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No rivets 
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Epon Adhesive VIII, which meets or 
exceeds the requirements of Specifica- 
tion MIL-A-8331 (USAF), provides 
dependable aluminum bonding with 
contact pressure alone—just enough 
to make a uniform glue line. Adhesive 
— YHI contains no solvents; parts may 
be assembled as soon as the adhesive 
is applied. 
“=== Only moderate temperatures are 
needed for maximum bond strength. 
Aluminum, for example, bonds readily 
at 200° F—well below the customary 
critical bonding temperature for this 


etal 


fo welds! 


New solremi-nee EPON® adhesive 
allows immediate assembly 
of metal-to-metal bonded parts 





Epon Adhesive VIII's excellent flow 
and low surface tension result in su- 
perior fillet forming properties, sub- 
stantially increasing the effective 
bond area in honeycomb applications. 


Epon Adhesive VIII is equally ef- 
ficient in bonding rubber, plastics, 
glass and wood. 


r ’ r 


Epon adhesives are solving many 
aircraft bonding problems. Can they 
solve yours? Write for further infor- 
mation and samples 
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ion through a trailing edge, showing 
comb sandwich wing construction. Laminations such 


| 


| 


immediately after appli- 


as these may be assembled 
sation of solvent-free Epon resin adhesives. 


EMICAL CORPORATION 


RTNER OF INDUSTRY AND AGRICULTURE 


+ 100 Bush Street, San Francisco 6 
les Angetes - Neweork - 51. Lovis 
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ONE INGOT 
is worth 10,000 words 


OU have read many words about Titanium’s glam- 
orous future. But the real news is—this new metal 
is here today. 


Over the past few years, Mallory-Sharon and the few 
other titanium producers have approximately doubled 
output every year. Technical developments—that took 
years with other metals—have been accomplished in 
months with Titanium. 


Mallory-Sharon is a leading producer of today’s tita- 
nium ... supplying virtually every major aircraft and 
jet engine manufacturer with sheet, strip, bars, forgings, 
and other mill products. 


Use our experience in your application of lightweight 
corrosion-resistant Titanium. Mallory-Sharon Titanium 
and Titanium Alloys are consistent in quality, and may 
be machined and fabricated readily. Promised deliveries 
are reliable. 


Mallory-Sharon Titanium Corporation, Niles, Ohio 











Testing hardness of Mallory 
Sharon Titanium alloy ingots. 


SHARON 
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erators. An obstacle course for training 
is also depicted. Write for Form 1214 
to Hyster Co., Portland 8, Ore... . 
Electronic template and cam machine 
Model 104 for milling and grinding in- 
ternal and external contours is de- 
scribed in folder available from Pratt 
& Whitney Division, Niles-Bement- 
Pond Co., W. Hartford 1, Conn... . 
Engineering principles of spring lock 
washers, containing numerous charts 
and drawings, is available from Spring 
Washer Institute, 74 Trinity Place, 
New York 6, N. Y. 


Sound reduction doors for jet engine 
and reciprocating engine test cells are 
described in 8-page bulletin put out by 
Jamison Cold Storage Door Co., Ha 
gerstown, Md. . . . New 20- page cata- 
log describes precision torque-limiting 
wrenches and accessories. Write Jo- 
Line Tools, Inc., 8442 Otis St., South 
Gate, Calif. . . . Cro-Plate Co., Inc., 
Hartford, Conn., is offering two tech- 
nical bulletins on pressure blast wet- 
blasting equipment: “Cleaning Prior 
to Electro-Plating With Pressure 
Blast,” and “Deburring With Pressure 
Blast.” . . . File of technical literature 
on Iridite chromate conversion coatings 
for prevention of corrosion and paint- 
base treatment of non-ferrous metals is 
available from Allied Research Prod- 
ucts, Inc., 4004 E. Monument St., 
Baltimore 5. 


New Publications 


Airline traffic publications, covering 
passenger and cargo rules, fares and 
rates tariffs particularly international, 
will be offered by Barrington’s Traffic 
Service, to “fill the vacuum created when 
the consolidated tariff was dropped” 
by International Air Transport Assn. 
in October. The service will also 
offer analysis and surveys of traffic 
problems and route potentials and act 
in similar consulting fields. William D. 
Barrington previously published the 
consolidated tariffs for IATA, has been 
with the Air Traffic Conference of 
America, Colonial Airlines and Civil 
Aeronautics Board. Write to Barring- 
ton Traffic Service, 51 E. 42 St., New 
York. 


To encourage aviation activity in 
American schools, a series of five 
bulletins reporting how the University 
of Illinois Institute of Aviation oper- 
ates, is being published. Initial title: 
Aviation Ground School; coming up 
are: Organizing for Flight Operations, 
Developing an Aircraft Maintenance 
Curriculum, Airport Shop Operations, 
and College and University Airport 
Management. The series is financed by 
Link Aviation Foundation. University 
of Illinois is at Urbana-Champaign. 
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DOW CORNING 


CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 








Silicone Grease Saves Money; In- 
creases Life of Alloy-to-Plastic 
Gears in Precision Gearmotor 
Using the best organic lubricants, maxi- 
mum life of the gear set in a test model 
of a new precision gearmotor designed by 
Lee Engineering Company of Milwaukee, 
was only 100 hours. Temperature at 
point of contact between the nickel alloy 
worm and phenolic gears was so high that 
organic lubricants were rapidly separated 
and thrown out, even though the gearbox 
was fully packed. 





Before major alterations in design were 
undertaken, Lee engineers tried Dow 
Corning 33 Grease, light consistency. A 
first trial run of 1200 hours showed no 
appreciable gear wear. Further tests proved 
that a basically sound design had been 
made practical by a stable lubricant. 


With only enough Dow Corning 33 to fill 
the teeth required to give long service, Lee 
engineers found that even the initial cost 
of the silicone grease was less than that 
of a gear box-full of the organic grease 
previously tried. 


Now in- commercial production, these sili- 
cone lubricated precision gearmotors are 
put to many uses. For example, the % hp 
unit shown here with a 40 to 1 gear ratio 
and a speed range of 10 to 200 rpm on 
the phenolic gear, is used to feed wire in 
an automatic welding machine. No. 24 





New 1955 Reference Guide to Dow Corning 
silicone products gives in 8 pages a brief but 
comprehensive summary of the properties and 
applications for the silicone products that are 
most widely used. Products are indexed by type 
of application. With increasing effort devoted to 
product improvement and cost reduction, such a 
reference guide to this remarkably stable group 
of engineering materials becomes increasingly 








RF Transformers Impregnated with 
Silicone Fluid Exceed Humidity Specs 


The RF transformers in radio compasses 
made by LearCal Division of Lear, Incor- 
porated, passed Ordnance tests for moisture 
extreme thermal shock. 
Lear felt, however, that permanent 
protection, the transformers should be 
potted to come close to forming a 
true hermetic seal as possible. 


resistance and 


for 
as 


After potting with mica-filled epoxy resins, 
the transformers are, therefore, vacuum 
impregnated with Dow Corning 200 Fluid. 
Silicone treated transformers easily pass 
the humidity tests of SC-D-1594 and 
MIL-E-5400. They may be immersed in 
water for 30 minutes with no change in 
electrical properties. No. 26 





Westinghouse Seals New Switches 


With Silastic for Sub-zero Service 
Sealed, top and bottom, with Silastic 
gaskets, the new Westinghouse gas-filled, 
load interrupter switches remain operable 
at temperatures as low as —65 F. Organic 


rubber seals were originally tried, but 
sub-zero weather caused the seals to 
harden and shrink, allowing the sulfur 


hexafluoride gas to escape. 


On testing, Wes- 
tinghouse engineers 
found that Silastic 
gaskets easily passed 
all pressure, vacuum, 
and temperature re- 
quirements, and were 
not affected by the 
gas. The Silastic gas- 
kets provide such a 
tight seal that Westinghouse expects the 
units to hold gas pressures of 30 psi indef- 





Important to design engineers. No. 25 | initely without recharging. No. 27 
ATLANTA * CHICAGO «+ CLEVELAND * DALLAS * DETROIT * LOS ANGELES + 
Canada: Dow Corning Silicones Ltd, Toronto; England: Midland §S 


















Silicone Aluminum Paint Protects 
Jet Engine Combustion Chambers 


The materials used in many of the 
combustion chambers and burner supports 
manufactured for J-35 jet engines by Solar 
Aircraft of Des Moines, must remain 
unaffected by abnormally high tempera- 
tures. Aluminum clad steel solves the 
problem satisfactorily with exception of 
various fusion welds. These must be re- 
coated with aluminum or a noncorrosive 
coating that will withstand up to 800 F, 


Solar engineers have the answer to that 
problem, too. They simply spray or dip 
the welded part with two coats of Sicon, 
an aluminum paint formulated with Dow 
Corning silicone resins by Midland Indus- 
trial Finishes. 


the 
silicone based coating provides the required 


After a one hour bake at 400 F, 
protection. According to Solar, this is one 
of the most satisfactory paints for use on 


jet engine parts. No. 28 


Design Edition 6 
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NEW YORK * WASHINGTON, D. C. (Silver Spring, Md.) 


France: St. Gobain, Paris 
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LETTERS 





Whose Avionies? 


(Editor's note: Aviation Weex’s recent 
series of articles by Avionics Editor Philip 
Klass dealing with the airframe industry's 
inroads into the avionics field and the factors 
which may restrain further movement, has 
brought a wide response and request for 
reprints. Here are a few of the comments 
received.) 


The staff of the Senate Small Business 
Committee has followed with great interest 
your series of articles on the avionics indus- 
try. We feel that you and Aviation WEEK 
have done a fine job in bringing this infor- 
mation together in one place. 

As you know, we have been following 
closely some of the problems which were 
pointed out in the series, and I hope we 
will be able to work together on them. 

It would be greatly appreciated if you 
would forward to this Committee 10 re 
prints of the series of articles which were 
described and to which you referred in the 
inset on page 56, AviATION WEEK, Jan. 3 
1955. 

Thank you for your consideration of this 
request at your earliest convenience. 

Wa ter B. Struts 

Staff Director 

United States Senate 

Select Committee on Small Business 
Washington, D. C. 


I have read with interest the articles on 
avionics which have appeared recently in 
your magazine. I note your effort to furnish 
single copy reprints of these articles on re 
quest, and I would appreciate your sending 
me a copy of each, addressed to me at the 
following address: 

Rupouipx F. Gacc 

Office, Assistant Secretary of the 
Air Force (Materiel) 

Room 4 D 873—The Pentagon 

Washington 25, D. C. 


\ppreciate four copies your recent series 
on avionics engineers in the aircraft indus 
try. Certainly your article covers a most 
interesting subject in all its facets. 

E. TREMBLAY 
Manager Aviation Dept 
Canadian Marconi Co., 
970 McEachran Ave., 
Montreal, Canada 


The Jan. 3 issue of Aviation Week has 
arrived and I have just finished reading your 
concluding article on the avionics industry 

I believe the series was excellently done 
and realistically reflected the current situa 
tion in this new industry. It will be inter 
esting to see, as time goes on, how the 
avionic and aircraft industries organize them- 
selves 

We have many copies of Aviation WEEK 
in the plant. However, I would like to be 


certain that this series is read by all of our 
people who will have a hand in directing 
our activities. I would appreciate your hav- 
ing your distribution people send me 100 
reprints of this series; direct the invoice to 
my attention. 
RaymMonp R. NEEVEL 
Assistant to the 
General Manager 
Hughes Aircraft Co. 
Culver City, Calif. 


Please forward a copy reprint of your 
recent article on the avionics industry. 
G. H. OrceLMAn 
Supervisor, Engineering Personnel 
Chance Vought Aircraft, Inc. 
Dallas, Tex. 


Kindly send me a reprint of the series of 
articles on the avionics-airframe industry as 
mentioned in the Jan. 3, 1955, issue of 
AVIATION WEEK 

A. P. Gertz 

Department Head 

Weapon System Engineering Dept. 
Sperry Gyroscope Co 


Great Neck, L. I., N. Y. 


It is requested that a copy reprint on 
your past avionics series be forwarded to the 
undersigned. 

Meruin M. ALLEN 

Chief, Air Section 

Aviation & Meteorological Dept. 
Army Electronics Proving Ground 
Fort Huachuca, Ariz. 


Please send me a reprint of your recent 
articles on the avionics-airframe dilemma. 
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sign in five years. 


NATIONAL WATER LIFT COMPANY 


Incorporate this NWL “know-how” 
you'll benefit from the wide range of experience and 
facilities NWL offers in engineering, research, and 
quantity precision manufacturing. 


COMPLETE OVER 5 TIMES 
AS MANY SERVO APPLICATIONS 


Each year . . . NWL project teams, working with their 
customers, carry through to completion more servo and 
power boost applications than most manufacturers de- 


in your project — 


OTHER LIFT LINE PRODUCTS 


@ Hydraulic & Pneumatic Actuators & Valves 
@ Electro-Servo Valves 

@ Electro-Mechanical Actuators & Controls 

@ Pumping Devices & Pressure Regulators 








2220 PALMER AVENUE, 


KALAMAZOO, MICHIGAN 
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lircre 
Sontrol Equipment, Heater, Anti-Icifi 
. el System Equipment and Engine Access¢ 
~ Apet is helping to make the aircraft of 
American manufacturers safer, more dependable and 
more efficient under any and all conditions. 


equipment is first choice in the aircraft industry. 


£ 








High pressure, motor driven hydraulic pump for a 
current aircraft application. Requires 25% less 
amperage and effects a weight reduction of over 30%. 
Another aircraft accessory providing better 
performance when completely engineered by ADEL. 








. 


; 
Burbank, California * Huntington, West Virginia’ A D E I 


CANADA: Railway & Power Engineering Corporation, Limited PRECISION PRODUCTS 
A DIVISION OF GENERAL METALS CORPORATION 


*Patent Pending 
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Ground support equipment of unquestionable . 
reliability is the indispensable factor for maintaining hy t f f 
aircraft at a constant ‘‘ready”’.. . and getting them viieaiai to 
airborne in the shortest possible time should the THE ALL-PURPOSE MA-1 HELPS GREATLY TO 
need arise. > To this vital end CONSOLIDATED SOLVE THE MANPOWER PROBLEM... FOR 
devotes its full resources and long experience as ONE SERVICEMAN TAKES THE PLACE OF FOUR 


the established pioneer in the design, development 
and manufacture of GROUND SUPPORT EQUIP- 
MENT. > Typical of CONSOLIDATED’S important 
contributions is the versatile, highly-efficient MA-1 
self-propelled multi-purpose power unit. D it is 
the ONLY GROUND SUPPORT VEHICLE™which 
meets all the complex problems of towing, testing, 
servicing and starting jet aircraft . . . quickly and 
surely . . . even under the most difficult operational 
conditions. Now serving the U. S. Air Force, Navy 
and Marines .. . this sturdy unit is CONSOLIDATED for 
GREATER POWER and VERSATILITY. 





IN THE EXACTING FIELD OF GROUND SUPPORT, CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS 


CONSOLIDATED 


DIESEL ELECTRIC CORPORATION 





WASHINGTON, D. C, 
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when seconds 
mean 
survival suc 


j MODEL MA-1 


(GROUND SUPPORT 


\This compact, self-propelled, 
multi-purpose unit performs all re- 
quirements of towing, testing, ser- 
vicing and starting for jet aircraft. 


@ A.C. POWER...30 KVA, 400 
cycles, 3 phase and 10 KW 1 phase, 
close regulated. 


e D.C. POWER... 28.5 volts, up 
to 2250 AMP. For split or single 
bus start and servicing. 


@ COMPRESSOR ... Air supply up 
to 3500 psi, 13.5 CFM, 1,000 cu 
in. reservoir. 


@ TOWING...All-wheel drive Tor- 
que converter transmission — for 
smooth, more dependable towing. 


IN ACTIVE USE WITH U.S. AIR 
FORCE, NAVY AND MARINE 
UNITS .... Other modeis 
of single and multi-purpose 
ground support equipment 
are avaliabie with any com- 
bination of AC and DC power 
.--high pressure air hydraulic 
systems and iow pressure air 
.-.Fretrigeration and heating. 





CONSOLIDATED 
DIESEL ELECTRIC CORP. 
STAMFORD, CONN 


DALLAS, TEX. * OVYTON, O. + SANTA ANA, CAL. « WASHINGTON, C 
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LETTERS... 


Just now Dr. Jack Bolljahn asked if he 
could also receive one. These are the most 
interesting and informative of anything I 
have read in a long time. Congratulations 
on your very fine work. 
A. S. Brown 
Special Assistant to Director 
of Engineering Research 
Stanford Research Institute 
Stanford, Calif. 


Please send us one copy each of your 
series of articles on avionics-airframe in 
dustry dilemma. 

Ropert C. Main 
Operations Manager 

GLM #3011 

The Glenn L. Martin Co 
Baltimore 3, Md 
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VFR Traffic Law 

In regard to the letter ““VFR Traffic Law” 
in issue of Jan 17, 1955 

It seems that “executive pilot,” in his 
letter printed in the Jan. 17 issue, is not 
familiar with the rules he would like to have 
changed. VFR is not a law but a condition, 
and as such, cannot be abolished. Probably 
he is referring to the prerogative that a 
trafic controller has of authorizing flight 
clear of clouds in a control zone when 
weather is below VFR minimums. In such 
case, IFR traffic has full priority, and I’m 
sure no controller would authorize flight 
clear of clouds when IFR traffic exists 

And when “executive pilot’ makes any 
approved instrument approach, it will be in 
a control zone, in which he will find there 
is already traffic control down to the ground 
The 700-ft. airway boundary he refers to 
pertains to control areas, in which he would 
be illegal that low on IFR 

It is true that “Dilbert’”’ can legally be 
cruising along in the middle of the localizer 
But to be legal, he must have three miles 
visibility and be at least 500 ft. below the 
cloud ceiling. This allows “executive pilot,” 
on his approach, a full minute or more after 
breaking contact to look around and avoid 
proximity to VFR trafhi This should be 
adequate regardless of what aircraft he’s 
flying 

But yes, “Dilbert” may not always be 
flying legally. Either intentionally or in ig- 
norance, he may be in the control] zone at 
about cloud level, and without informing 
the controller of his presence. Such lawless 
ness, however, would not be reduced by 
raising the VFR weather minimums. In fact, 
the opposite would probably result 

I heartily agree with the suggestions of 
fered regarding more effective law enforce 
ment. Steps in this direction should be 
taken. However, enforcement will always 
be difficult. Probably most of the answer 
lies in “executive pilot’s” suggestion No. 6 
regarding an educational campaign. I’m sure 
that if notice were posted that 8:00 P.M., 
on the second Wednesday of next month, 
at the local high school, the C. A. A. would 
conduct an informal discussion on the prac 
tical application of CAR 60, they would be 
surprised to find an audience of a hundred 
or more pilots, eager to recall some bit of 
the regulations which have long since been 
forgotten. 

No, the present rules are not “anti- 
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quated,”” All that is needed to make them 
work is to abide by them. 
Paut W. Tracy 
Family Pilot 
Thomas St. 
Brentwood, N. Y. 


Airline Profits 


The Jan. 3 issue of Aviation WeEEK, 
page 77, presents the ATA “United States 
Flag Airlines Box Score for 54” under the 
caption, “Everything Higher in ’54 but the 
Profits.” 

If one assumes that profits (or losses) 
represent the difference between total rev- 
enues and total expenses, then I would be 
inclined to challenge the accuracy of your 
caption as well as the general tenor of the 
related article. I note that estimated 
aggregate net profits for 1954 increased 
roughly from $19,400,000 to $29,800,000, 
and, according to my calculations, this in- 
crease of $10,400,000 represents an im- 
provement of some 54%, which percentage 
is greater than that of any other box score 
item. It would appear, therefore, that a 
more accurate caption would be, “Every- 
thing Higher in "54 and Particularly Net 
Profits”! 

Don’t misunderstand me. I am not im- 
plying that the profits as indicated are ex- 
cessive. It may be that they are not even 
adequate 

W. W. Nives 
5616 Nevada Ave., N. W. 
Washington 15, D. C. 


Lost Plane Signals 


In view of the current interest in radio 
search equipment which could be used in 
the location of lost aircraft and personnel, | 
think your readers may be interested in 
knowing the progress that has been made 
in the adoption of SARAH (search and 
rescue and homing equipment). This is 
the miniature radio-radar equipment which 
is small enough to be carried by most per- 
sonnel (sending equipment weighs approxi 
mately 3 lb.). It is designed and is currently 
manufactured by Ultra Electric, Ltd. of 
England, with Simmonds Aerocessories 
handling the sales and manufacturing rights 
is the U.S. An excellent description of 
this equipment was carried in your issue 
of July 6, 1953. 

Since that time, SARAH has been 
adopted as official equipment by the Royal 
Air Force. Evaluation tests are also being 
conducted by our own military services 
and other U.S. government agencies, but 
these are of a classified nature. Several of 
the U.S. airframe manufacturers have 
ordered SARAH equipment and plan to use 
it in their own flight test programs for the 
location of downed personnel. 

We are very much in agreement with 
your correspondent (Aviation Weex Dec. 
20, 1954, p. 90) that everything possible 
should be done to expedite the universal 
acceptance and use of this type of safety 
equipment and welcome any publicity which 
you feel would help accomplish that goal. 

Nett D. Naipen 

Assistant to the President 
Simonds Aerocessories, Inc. 
l'arrytown, N. Y. 
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metal temperature in the pouring of the 





STAINLESS 
OR HIGH 
ALLOY TUBING 


this new booklet 
was written for you... 


TRENTWELD STAINLESS 
c) and HIGH ALLOY TUBING 


TRENT TUBE COMPANY 


EAST TROY, WISCONSIN 


diary . b mp 





Whether you’re an engineer who wants technical information 
in a hurry, or a new user of tubing looking for the full story 
of stainless and high-alloys, you'll find this booklet equally 
valuable. 

In it, discussed by classification, you’ll find data on pres- 
sure, sanitary, mechanical, heat-resistant, ornamental and other 
forms of stainless and high-alloy welded tubing. There are en- 
gineering data on joining methods, welding techniques, bending 
and installation hints. Also included are complete tables of 
bursting pressures, physical and chemical properties of stain- 
less steels and other alloys, and corrosion and temperature 
data. This is only a partial list of contents, but it will give 
you an idea of the wealth of pertinent, factual information 
the booklet contains. 

To get your free copy, just drop us a note on your company 
letterhead. There is no obligation, of course. 








TRENTWELD 





STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICAS 
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IN TYPICAL MISSILE configuration (left), wings, wing support, aft section, fins and internal parts lend themselves to casting con- 
struction. Sketch at right shows how cast magnesium wing fits over pegs on steel box root rib for integral assembly. 
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AS-CAST WING SUPPORT structure (left) has holes for control shafts. 





Aluminum rings are riveted to each end and threaded 


inserts provide for attachment of adjacent sections. Aft section casting (right) is thin shell with stiffeners and frames. 


Important Benefits Seen As .. . 





Magnesium Castings Aid Missile Design 


Magnesium castings are playing an 
important role in the development of 
today’s and tomorrow’s guided missile. 
Large castings are being used for many 
jobs in the missile structure. Here are 
some of the benefits: 

e Relatively quick manufacture is pro- 
vided by cast makeup in comparison 
with built-up structure. This spells 
economy, a big factor in the missile, be- 
cause it is a one-shot weapon. 

e Magnesium has inherent stiffness-to- 
weight characteristic for meeting aero- 
elastic and structural stability problems. 

Other important benefits are seen for 
the material in new alloys reported to fit 
temperatures up to 700F—well within 
missile flight temperature ranges. 
> As Primary Structure—Specific appli- 
cations of magnesium alloy sand castings 
in missile construction were revealed by 
A. J. Bell, engineering group supervisor 
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at John Hopkins University’s Applied 
Physics Laboratory, at the Tenth Annual 
Meeting of the Magnesium Assn., in 
St. Louis. 

In the typical guided missile Bell 
considers—a supersonic type with a rela- 
tively short flight time, perhaps up to 5 
min.—large one-piece magnesium cast- 
ings are being successfully developed to 
replace complex, built-up members. 
These castings may consist of thin- 
walled outer shells serving as aerody- 
namic surfaces while including primary 
internal-structure equipment-mounting 
pads and shoulders. 

Generally, magnesium castings in 
these applications have brought signifi- 
cant savings in cost with no increase in 
weight. 
> Wing Castings—Wings and wing sup- 
port structure are ideally suited for cast- 
ing applications, Bell says. A magnesium 


wing casting, cored to form skin, ribs 
and spars, is cast integrally with a steel 
box root rib. Critical aerodynamic di- 
mensions—span, chord and thickness— 
are cast to within +.030 in. and with 
surface finishes from 125 to 250 micro- 
inches rms. 

Shear loads between the root rib and 
the surrounding casting are taken by 
pegs and dimples in the rib. Close fit 
is Obtained by shrinking the cast mag- 
nesium material onto the pegs. 

A bimetallic bonding process is un- 
der consideration, Bell reveals, in which 
the steel root rib is cast in place. No 
pegs would be required and the shear 
loads between rib and casting would be 
carried by the molecular bond between 
the magnesium and steel. But here, he 
says, the strength of the highly stressed 
heat-treated steel root mb may be 
affected adversely by the high molten 
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metal temperature in the pouring of the 
casting. 

> Wing Support—A wing support cast- 
ing incorporates holes for the wing con- 
trol shafts and considerable detail such 
as bosses and section variations. Riveted 
to each end of the casting are aluminum 
rings, and thread inserts provide for at- 
tachment of adjacent missile-sections. 

The wing support—primary aircraft 
structure—must take the high wing loads 
induced by missile maneuvers. With 
movable wings, it must also take high 
wing hinge movements at the control 
linkage supports. In this complex struc- 
ture, cast construction inherently pro- 
vides a rigid structure free from the 
many mechanical joints in a built-up 
unit, Bell says. 
> Aft Section—In this portion of the 
missile, also primary airframe structure, 
it is desirable to use cast construction 
wherever practicable from a weight and 
cost standpoint. 

The magnesium aft section casting 
Bell describes consists of a thin-walled 
outer shell with internal stiffeners, 
frames, and holes for fin attach studs. 

At the forward edge, an aluminum 
tring is attached to provide a suitable 
connection for the adjacent section. 

Strength requirements, Bell points 
out, are based primarily on the high 





MAGNESIUM SKINS——— 


MAGNESIUM CAST FIN is spar and rib configuration, covered 


by riveted magnesium skin. 





HYDRAULIC SUPPORT casting is T-section, has drilled holes for 
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TENSILE YIELD-TEMPERATURE relation- 
ship for Dow’s HK31XA (casting and sheet) 
and HM31XA (extrusion) alloy. 


bending moments induced during han- 
dling and launching and fin load re- 
actions during flight. 

> Fin Units—A magnesium fin casting 
has ribs and spars integrated in the con- 
figuration. Other features are riveted 
magnesium skin and steel pins. 

Short flight times usually associated 
with the boost phase make magnesium 
particularly attractive for booster com- 
ponents. A magnesium booster fin with 
steel shaft and rectangular cross-section 


MAGNESIUM ® 
CAST FRAME 


core cast integrally by means of a bi- 
metallic bonding process has been suc- 
cessfully developed, Bell says. 

Here, the shear loads between shaft 
and casting are carried satisfactorily by 
the molecular bond between the mag- 
nesium and steel. This process also is 
adaptable to the missile wing and fins 
previously described, he claims. 
> Avionic Box—There are many sec- 
ondary structural applications where 
magnesium particularly fits. 

One is a cast, thin-walled box for 
housing missile avionic equipment. This 
can be produced for a fraction of the 
cost of a built-up sheet metal box and 
at about the same weight. 

Most important feature of the box, 
Bell claims, is its inherent rigidity and 
corresponding high resonant frequen- 
cies. 
> Supports—Other secondary structural 
applications include heavy electrical and 
hydraulic equipment support structure. 

Thus, a magnesium T-section casting 
for supporting hydraulic components 
has drilled holes for manifolding the 
principal units. Leakage at the compo- 
nent mounting pads is avoided, Bell 
says, by impregnating the assembly with 
a plastic sealing compound. 
> Bonded-In Lines—Other key applica- 


tions for magnesium castings include air, 





MAGNESIUM CAST BOX possesses rigidity. It accommodates the 


missile’s avionic equipment. 


STAINLESS STEEL 
TUBE ASSEMBLY 





manifolding. Manifold housing (r.) has integral tube assembly. 


AVIATION WEEK, February 14, 1955 





1945 


The first Turbine Aircraft 
to fly used ROTOL PROPELLERS 
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MATERIALS-HANDLING NEWS 














* Panel Discussions by Bassick, World’s Largest Manufacturer of Casters and Floor Protection Equipment * 








From “Southern Cross” to B-36-- 
Bassick takes over on the ground 





“Southern Cross,” standing on dollies equipped with Bassick casters, 
gets once-over from Australian pilot Kingsford-Smith (right). 


Flying the big ocean 


In early June, 1928, the 3-engine 
“Southern Cross”, piloted by Kings- 
ford-Smith, made the world’s first 
trans-Pacific flight from San Francisco 
to Brisbane, Australia. 

Proven conventional Bassick casters 
were selected for pre-flight handling of 
the “Southern Cross”. Today Bassick 
casters are specifically designed to 
meet exacting requirements for safe 
efficient handling of modern aircraft. 
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80,000 Ibs. is no strain for these 4 Bassick 
casters. 
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Another Convair-built 6-engine B-36 takes 
off. 


25 years later 

Convair of Fort Worth, Texas, 
chose Bassick to produce the highly 
specialized dual 18” wheel “Floating- 
Hub” shock-absorbing caster for their 
B-36 handling dollies. These 675- 
pound giants have an operational load 
rating of 20,000 pounds each yet per- 
mit easy, precise handling of these 
huge Air Force bombers in produc- 
tion. Bassick’s “Floating-Hub” shock 
absorbing casters help preclude air- 
frame damage during assembly by 
eliminating winding stress, shock and 
vibration due to dolly handling — 
write for ‘‘Floating-Hub” catalog 
FH-53. 





Fretting corrosion? 





killer of modern 
jet engines, is another problem licked by 


“Fretting corrosion”, 


Bassick’s patented ‘“Floating-Hub” 
casters — the only caster designed to 
absorb both horizontal and _ vertical 
shocks. 

When wheels equipped with “Float- 
ing-Hub” roll over obstacles or rough 
surfaces, their deflection is controlled 
and their recovery immediate — prevent- 
ing damaging shock forces, vibration 
and winding stress from being transmit- 
ted to the vehicle or precious cargo. 
Vibration frequencies are interrupted 
and immediately damped out by the 
inherent snubbing action, precluding 
resonance and “fretting corrosion”. Ask 
for catalog FH-53. 


New caster feature 


Grease dripping from bearings 
exposes them to premature wear — 
increasing maintenance and repair cost. 
It’s also an accident hazard and harms 
floor surfaces and rubber tires. Cure: 
Bassick grease retainer cup now stand- 
ard on all Bassick Series 99 casters. 

Get all the facts on the most complete 
line of shock-absorbing and conventional 
casters from your Bassick industrial dis- 
tributor. He’s got the stock and the know- 
how to give you fast efficient service on 
all your requirements. 


THE BAssIcK 
COMPANY 
Bridgeport 2, Conn. 
In Canada: 
Belleville, Ont. 
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fuel and hydraulic manifold housings 
with bonded-in steel lines. The housing 
and tube assembly are made integral by 
means of bimetallic bonding, giving a 
lightweight, low-cost manifold suitable 
for 3,500-psi. hydraulic service. 

This construction eliminates the ma 
jority of machining operations, mini- 
mizes scrap due to improper passage- 
drilling, and results in lower system line 
losses, Bell says. 
> Material Data—Casting materials used 
in these applications are, in the main, 
Dow Chemical Co.’s AZ63A, AZ91A, 
and AZ92A alloys in the as-cast and 
heat-treated and aged conditions. Each 
casting is given a chrome-pickle treat- 
ment (Dow No. 1) at the foundry, and 
after machining is given a dichromate 
finish (Dow No. 2) according to mili- 
tary specs. 

Where the casting is joined to dis- 
similar metal, it is impregnated with a 
sealing compound to protect against 
galvanic corrosion. 

Also, those assemblies which are po 
tential fire hazards are coated with fire 
retardants (Dow No. 17 or HAE) and a 
superimposed paint finish. 

Magnesium die castings, extrusions 
and forgings should be equally well 
suited, but current production quanti 
ties in most instances do not warrant 
their application, Bell says. 
>» New Alloys—Present and future mis- 
sile performance improvements will ex- 
tend flight temperatures well into the 
500-1,000F range, thus indicating a 
need for continuing development in 
high-temperature magnesium alloys if a 
future role for the metal is to be assured. 

The new high-temperature alloys con- 
taining rare earths or thorium, being de- 
veloped by Dow and by Magnesium 
Elektron Ltd., offer promise of con- 
tinued and extended use of magnesium 
in missile construction. 

Representative of these newer alloys 
are Dow’s HK31XA (casting and sheet) 
and Dow’s HM31XA (extrusion). The 
designer now has available new mag- 
nesium alloys competitive with, and in 
some cases superior to, other light alloys 
for use over certain temperature ranges 
up to 700F, Bell points out. 
> Production Difficulties—There con- 
tinues to be a need, he says, for in- 
creased high-quality magnesium sand- 
casting production and _ improved 
controls at the foundry. Castings suitable 
for missile construction require this close 
production control to insure required 
dimensional and structural qualities. 

There is still a high casting-rejection 
rate, Bell reveals, because of poor dimen- 
sional controls, distortion, cracks and 
other flaws which may be corrected by 
improved, coring and metal flow, and 
cooling techniques. 
> Improvements Needed—A few out- 
standing foundries in the country are 
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OTHER PRODUCT OF HERMAN NELSON DIVISION, 
RICAN AIR FILTER CO., INC., MOLINE, ILLINOIS 
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‘cold weather friend 


The Herman Nelson Portable Air Heater is a reliable ‘ 


making maintenance easier, heating cockpits, pre-heating engines and providing safe space heat and ventilation anywhere 

















doing an excellent production job in 


: | large thin-walled precision sand cast- 
ona iii | ings but, Bell says, because of their 
i a | limited production capacity, delivery 


Steel - All Alloys 





lead times are too long and often a con- 
trolling factor in production scheduling. 
Medium and large precision sand- 
casting techniques should be improved 
to where quality and accuracy approach 
that found in die castings, he says. This 
means wall thicknesses of 4 in. or less, 
uniform structural strength, accuracy 
of a few thousands on critical dimen- 
sions, and critical surface finishes of 100 
micro-inches or better.—Irving Stone 


Aviation Firms Get 
New Tax Writeoffs 


Specialists in 
‘ Office of Defense Mobilization has is- 
Extra Light Gauges for sued Westinghouse Electric Corp., 


JET BLANKETS * BELLOWS * HONEYCOMB Churchill Borough, Pa., a $7,730,000 
cate certificate of necessity for rapid tax 

—and other Aviation Needs amortization for a research and de- 

allowed. 


velopment facility with 25% 
ODNEY Other certificates include: 
Kearfott Co., Inc., Little Falls, N. J., 
ETALS, INC. precision scientific instruments for aircraft, 
$45,167 certified with 65% allowed; Van 


. “ Nuys, Calif., precision aircraft instruments, 

Mill: New Bedford, Mass. + Executive Offices: 261 Fifth Avenue, N. Y. 16 $27,298 certified with 65% allowed 
Collins Radio Co., Cedar Rapids, Iowa, 
electronic equipment, $94,903 certified with 


Wie st Coast Distributor | KORHUMEL STEEL & ALUMINUM CO. Y deanoendien Corp., Bellows Falls, Vt., 


scientific instruments for defense, $35,000 
certified with 55% allowed. 

Boeing Airplane Co., Seattle, military air- 
craft, $267,074 certified with 60% allowed. 

Liberty Products Corp., Farmingdale, 
N. Y., aircraft parts, $98,502 certified with 
65% allowed. 

Cramet, Inc., Chattanooga, Tenn., titan- 
ium metal ingots, $4,969,400 certified with 
90% allowed. 

Control Instrument Co., Inc., Brooklyn, 
N. Y., military electronic equipment, $64,- 
210 certified with 65% allowed 


USAF Contracts 


Following is a list of recent USAF 
contracts announced by Wilkins Air 
Force Depot, Shelby, Ohio: 








late Mm a Aela-lilelthy- { 1046 So. Olive Street, \Los Angeles 15. Calif. 








Bunke-Musser, Inc., P. O. Box 386, Jack- 
son Center, Ohio, trailer, engine and shelter 
heater, 2 wheel, type MA-1, 2,126 ea., $286,- 
715. 

Hoye Textile Corp., 112 Franklin St., 
New York, N. Y., cloth, mercerized cotton, 
airplane, 42 in. wide, 43,250 yd., $27,096. 

Waco Aircraft Co., Troy, Ohio, kit, front 
axle modification, type MA-1 IAW, 1,34L 







just a 
SUGGESTION OR TWO 
IN THE DESIGN STAGE 
can make the difference 


Production difficulties can usually be resolved Our piants are completely equipped and ea., $227,312. 
in the design stage. Flexibility in the loca- staffed by experienced engineers trained to Fred ©. Good & Sons, Inc., 521 W. Glen- 
tion of a light hole, the possibility of a produce to the exacting requirements of wood Ave., Philadelphia 40, kits, airplane 


slight relocation of a letter, word or specification MIL-P-7788, or any special re- mooring, 1,563 ea., $88,231. 


legend, the introduction of a special light quirement your particular application may a 
The following contracts were re- 


diffuser, or carrier, can make the difference demand. 
between a uniform, well lighted unit or a your problems should be our problems in cently announced by Topeka Air Force 
unit which just falls within specification EDGE-LIGHTED Depot: 


limits. 
PANELS and DIALS Aeroquip Corp., 300 South East Ave., 
If there is any question about it—just osk! cae Mich., fittings, end, 73,463 ea., 


Address Dept. AW-2 Camloc Fastener Corp., 22 Spring Valley 


UNITED STATES RADIUM CORPORATION | f"3a5:m0% %: Sot assvs,'se0.08 


Eagle Lock Co., Terryville, Conn., screws, 







Executive and Sales Offices - 535 Pearl Street, New York 7, N. Y. wood, 5,365,300 ea., $25,572. 
P P Flex-O-Tube Div., Meridan Corp., 2525 
Plants and Laboratories at: Bloomsburg, Pa., Bernardsville, N. J. Jim Daly Rd., Inkster, Mich., fittings, end, 


215,938 ea., $50,961. 


i ‘ rt ih d, Cal. 
Whippany, N. J., North Hollywoo Metimpex Corp., 666 Fifth Ave., New 
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Any motion of the human hand 
and arm can be duplicated (and 
sometimes improved upon) by the 
General Mills Mechanical Arm. Near- 
ly every atomic energy installation 
in the country is now using this 
versatile instrument to perform 
hazardous operations safely. 

The unit offers superb control (it 
can handle a teacup with a dowa- 
ger’s finesse) and unusual strength 
(lifts 750-pound objects with its one 
hand). Fully coordinated controls 
are easily mastered and eliminate 
many of the restrictions found in 
hand-powered or position-controlled 
mechanisms. 

The Mechanical Arm was con- 
ceived, designed, engineered and 
built entirely by General Mills. It’s 
a good example of the sound plan- 
ning and precision craftsmanship 
that identify every job turned out 
by the Mechanical Division, includ- 
ing prime and subcontract produc- 
tion and contract research. 


HAVE YOU A PROBLEM 


in these fields? 


General Mills can help you with 
electronic and electro-mechanical 
research, design, development, pro- 
duction engineering and precision 
manufacturing in connection with . . 




































C) automation (aircraft systems (jin- 
dustrial instrumentation and control 
() specialized precision instrumenta- 
tion (J navigation and missile control 
systems ( electro-mechanical compu- 
ters () remotely-controlled manipula- 
tors () telemetering (radio and wire) 
(C fine-particle technology 1) meteoro- 
logical and high-altitude research. 














HAVE YOU SENT for your copy of this in- , 
teresting booklet? It tells the whole story 
Ree . of the Mechanical Division, 
- and a copy will be gladly 
— sent in response to your 





; } request on your company 
{ letterhead. Address Dept. 

3 A-4, Mechanical Division 

| =«of General Mills, 1620 Cen- 


tral Avenue, Minneapolis 
13, Minn. 
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RUNWAY 4. TURN LEFT LEA 
HEADING O90. DESCEND TO 
AND MAINTAIN 2000—NOW 
CONTINUE TURN TO 045, 
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RTABLE GCA RADAR SPAR UNIT 


EVERY TIME WE MAKE 

A GCA LANDING, I/M 

IMPRESSED BY SPAR'S 
ACCURACY. 


























x PRETTY SOON 
LI THERE'LL BE A 


L THERE SHOULDN'T 
PLA SPAR AT EVERY 


BE-SPAR COSTS SO 
LITTLE NO AIRPORT 
CAN AFFORD TO BE _Z 


a WITHOUT IT... 















































HELLO—PORTLAND TOWER. THIS 

IS NORTHERN FLIGHT 340-OVER 

FRANKLIN AAARKER AT 3000— 
REQUEST A GCA 
APPROACH TO 

PORTLAND 


NORTHERN 240-THIS IS PORTLAND 
RADAR. WE HAVE YOUR POSITION 

REPORT. TURN RIGHT HEADING 120 
FOR IDENTIFICATION. 
























TURN LEFT HEADING 040. 
YOU ARE NOW |OO FEET HIGH 
ON GLIDE PATH. INCREASE 

RATE OF DESCENT. 


NORTHERN 340— 
ROGER. WE HAVE 
THE RUNWAY 
IN SIGHT. 























.-. BECAUSE SPAR MEANS 
PLANES CAN LAND IN wa 
ALL TYPES OF WEATHER 
.-AND THAT INCREASES 
THE AIRLINE'S AND 
THE AIRPORT'S pe 









—. WRITE FOR PERFORMANCE SPECIFICATIONS 


ON SPAR... the small, portable GCA landing system 
that costs only 1/5th as much as any other 
type of GCA system in production 


Feil 






Foreign inquiries: contact 
Bendix International Division 
205 East 42nd St., N. Y. 17 


LABORATORY FOR ELECTRONICS, INC. 
75 PITTS STREET - BOSTON 14, MASS. 























PRICE 1s nicut: DELIVERY 1s ricut: 





ECLIPSE-PIONEER 





AY-200 SERIES 
in 5 standard types**... including 
CORROSION-RESISTANT models 


AY-190 SERIES 
in 5 standard types** ... all 
CORROSION-RESISTANT 


**TRANSMITTERS, RECEIVERS, CONTROL TRANSFORMERS, DIFFERENTIALS AND RESOLVERS: 


And there’s a type to meet every need! 


Our Autosyns provide the perfect answer 
to synchro requirements for three good 
reasons. First, they’re priced attractively 
to keep down your initial cost. Second, 
they can be delivered in prototype quan- 
tities at once. Third, they’re available in 
all standard types in production quanti- 
ties . . . as well as practically any special 
type you could ever need. And, of course, 
military specifications are used as design 
objectives in all cases. Only at Eclipse- 
Pioneer can you find the combination of 





WRITE DEPARTMENT H 


ECLIPSE- 
PIONEER 


TETERBORO, NEW JERSEY 





AUTOSYN* SYNCHROS 


AY-500 SERIES (PYGMY) 
in 5 standard types** ...including 
CORROSION-RESISTANT models 


experience, facilities, and production 
techniques that make possible all these 
important advantages. So, whatever your 
synchro requirements, it will pay you to 
see Eclipse-Pioneer. 

OTHER STANDARD AND SPECIAL ECLIPSE- 
PIONEER AUTOSYN SYNCHROS INCLUDE 
models 1, 11, 15, 18, 23 and 2R as well 
as high temperature, high frequency, lin- 
ear, and other types for special needs. 


*REGISTERED TRADE-MARK BENDIX AVIATION CORPORATION. 








West Coast Office: 117 E. Providencia Ave., Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 





York, brass sheet, 35,181 Ib., $25,849 

Reynolds Metals Co., 2500 South Third 
St., Louisville, alum. alloy, sheet, 256,267 
ib., $110,912. 

Stratoflex, Inc., P.O. Box 10398, Fort 
Worth, Tex., fittings, end, 72,575 ea., $31,860. 

Eliwood Ivins Steel Tube Works, Inc., 
Oaklane, Philadelphia 26, steel tubing, 37,- 
729 Ib., $28,470. 

General Metals Corp., Adel Div., 1444 





Washington <Ave., Huntingtor Ww Va., 
clamp, clip, 266,785 ea., $29,271 

Handy and Harman, &2 Fulton St New 
York, anodes, silver, high purity 250.000 


troy oz., $220,625 
Pacifie Tube Co., 57 
geles 22, steel tubing, 115,63 $29 526 


Rohm and Haas Co., 2 W. Washington 
Square, Philadelphia sti ! 75 


10 Smithway, Los An- 


sheets, $70,183 


The following contract awards were 
recently announced by Oklahoma City 


Air Materiel Area, Tinker AFB 

Bendix Aviation Corp., 11600 Sherman 
Way North Hollywood Calif., bladder 
assys., 8 items, $127,829 

Bendix Aviation Corp., Bendix Drive & 
RR, South Bend 20, Ind., modification of 
fuel control TJ-L1, 165 ea., $198,000; valves, 
91 ea., $41,352 

Line Construction Co., P. O. Box 705 
Ss Walnut Hutchinsor Kar repair of 
overhead elec. distr ystem, $56,74 

Lockheed Aircraft Corp., Marietta, Ga., 
modification of B-47 acft 0 ea $263,638 

Mid-America Paint & Flooring Co., 105 
Midwest City, Okla., repair & overhaul of 
runway lights and cables, $29,773 

Parker Appliance Co., 17325 Euclid Ave., 
Cleveland 12, valve assys., 2 items, $26,645 

Quick Charge, Inc., 1750 N. E. 10th St, 


Oklahoma City, modification of J-47 exhaust 
cones, 4,845 ea., $226,711. 





J65 Starters Tested Here 


To supply accurate remote records of op- 
erating characteristics of turbine-type fuel- 
air combustion starters for Wright J65 
turbojets, Bendix Aviation Corp., Utica, 
N. Y., is using Baldwin SR-4 pressure 
cells (top) and a Baldwin SR-4 torque 
pickup (bottom) for the necessary 3.5-sec. 
tests. Resistance wire strain gages in these 
devices transmit to central recorders im- 
pulses that note the variations in starter 
torque, combustion chamber pressure, fuel 
and air pressures. Bendix has five test 
stands with this equipment, supplied by 
Baldwin-Lima-Hamilton Corp., Philadel- 
phia 42, Pa. 
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J. L. ADRIAN, CHIEF PROPELLER DESIGN ENGINEER, PROPELLER DIVISION, CURTISS-WRIGHT CORPORATION, CALDWELL, N. J. 


-E aircraft motors meet C-W’s toughest specs 


“When Curtiss-Wright 


was developing its now famous 
Electric Propeller,’”’ says J. L. Adrian, Chief Propeller 
Design Engineer of the company’s Propeller Division, “it 
faced very strict design requirements. For instance, C-W 
needed a propeller pitch-changing motor that would func 
tion with precision under the rigors of combat military 
service—extremes of altitude, temperature, vibration, 
shock, and centrifugal force. 


“Then G-E engineers were called in. They came through 
with a basic motor design that not only met Curtiss 
Wright’s toughest specifications but, with variations, has 
been used in 55 different Curtiss Propeller applications 


since—on such planes as the B-50 Superfortresses, C-124 
Globemasters, and DC-6, CV-240, and Constellation trans- 
ports.” 

IN SERVING YOU, G-E engineers can draw on unmatched 
experience gained in solving this and many hundreds of 
other aircraft motor problems. In addition, they’ll have at 
their disposal complete aircraft motor development and 
testing facilities. 

To take full advantage of this service, contact your local 
G-E Apparatus Sales Office early in your planning. And, 
for more information, write today to Section 704-30, 
General Electric Co., Schenectady 5, N. Y. 
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Douglas B-66 takes off for test run. Defense includes G-E armament system shown in photo above. 


B-66 is first tactical bomber with radar controlled 
defensive armament system 


The U.S. Air Force's latest twin jet bomber. 
the Douglas B-66 will be the first tactical 
bomber defended with General Electric’s 
MD-1 fire control system. First flown in 
June last year, the B-66 is capable of carry- 
ing atomic bombs. 


Like other G-E designed and produced 
defensive armament systems currently in 
operation, the new B-66 system is com- 
posed of control equipment, and a tail 
turret mounting two guns. 


PROVIDES AUTOMATIC PROTECTION 


A similar system, now installed on the B- 

17, operates as follows in performing these 

functions as a “packaged” tail defense. 

@ Automatically warns the gunner on an 
enlarged radar screen of approaching 
aircraft. 


e Automatically tracks and positions the 


guns on selected target by means of 


radar. 


e@ Continuously supplies windage, ballistics 
and lead corrections by means of an 


electric computing network. 


e Fires guns electrically under control of 


the gunner. 


HOW SYSTEM OPERATES 

Briefly, here’s how the system operates: 
When the B-47 enters a danger area, the 
gunner switches the radar to “search” 
and adjusts the system control panel to 
provide the computer with air temperature, 


altitude and air speed information. 


When the radar picks up an attacking plane, 
a bright spot shows on the screen. By 
means of a control handle, the gunner 
easily moves the radar antenna until it is 
centered on the target. Once the target is 
“acquired” and the radar is “locked on,” 


the target is tracked automatically. 


Radar then supplies the computer with the 
position and range of the attacking plane. 
Necessary gun deflections and corrections 
are computed automatically. When the 
hostile aircraft enters gun range, the gun- 
ner presses a trigger which fires the guns 


electrically. 


If you would like more information on the 
MD.-1 fire control system and are cleared to 
receive classified data, contact your nearest 
G-E Apparatus Sales representative. 








General Electric Flowmeter includes |. to r. 
power supply, indicator, and transmitter. 
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Mass flowmeter system aids pilot two ways 


Why measure the mass of fuel? The heat 
content of jet engine fuel is based upon the 
weight rather than the volume. This means 
that the specific gravity varies widely with 
the type of fuel and the temperature. Only 
a measurement of the actual mass of the 
fuel being used at the time it is being used 
can give you an accurate measurement of 
the fuel consumption. A measurement of 
the volume of fuel flow allows a varying 
degree of error dependent upon the specific 
gravity of the fuel being used. 


MEASURES RATES OF FUEL USED 


G.E.’s mass flowmeter systems provide 








an individual or total rate indication for 
one to eight jet engines and aid the pilot or 
flight engineer two ways: 

1. Simplifies the computation of total fuel 
remaining. 

2. Permits a running evaluation of engine 
operating efficiency through comparison 
with the pilot’s other “experience data” 
(altitude, flight, speed, etc.). In addition, a 
total rate signal may be fed into automatic 
cruise control systems. 

For more information on how this system 
aids pilot and plane designer, check “A” 
on coupon for bulletin GEC-932. 


iP hew Ase pe 
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Direct engine pad mounting is permitted by 
the small outline and light weight of the 
General Electric ball piston drive. The a-c 
generator is coupled directly to the drive. 





Smallest and lightest A-bomber yet revealed, the Douglas A4D Skyhawk 


uses the General Electric 9 KVA ball piston constant speed drive. 


G-E constant speed drive selected for bantam A-bomber 


Requiring high performance, plus an extra 
weight and space reduction on the design 
of the A4D, the 
Electric 9 KVA ball piston constant speed 
drive for a-c power supply. 


Douglas chose General 


The flexible nature of the G-E drive per- 
mitted incorporation ol an engine starter 


adapter, and furnished engine starting and ball piston drive can be designed for your 
ic power generation from a single pad specific needs, contact your nearest G-] 
More re liable performance is provided by \pparatus Sales Office. 

the simple mechanical operation and small 

number of rotating parts of the ball piston Send coupon below, and check “C” for a 
units, new bulletin, describing the many features 
For detailed information on how the G-E of the G-E hydraulic constant speed drive. 





New right angle lead 
for printed circuits 


specially designed 


These subminiature metal-clad tubular ca 
pacitors with right angle leads are new 
additions to General Electric’s subminia 


silicone bushing stud at right 


ture line. leads 


angles rather 
than axially. 


Especially suitable for printed circuit 


applications, the dimension between leads 
can be determined accurately for each case 
size required with assurance that every 
metal-clad tubular received will be within 


close specified manufacturing tolerances. 


Progress /s Our 
Most Important Product 





GENERAL 
ELECTRIC 


are welded to the 


‘apacitors are 


Because the leads do not have to be he nt 


during assembly, there is less chance of 
breakage and leakage. The welded “‘right 
angle’ leads will withstand the same rigor 
ous shock, vibration and pull requirements 
as the axial leads 

Ihese right angle lead capacitors are avail 





able in a full range of ratings for 85° ¢ 

and 125° C operation. 

Check “B”’ in coupon to receive GEC. 

987A for further information on this new 

line New capacitors meet MIL-C-25A specifications 
Mail to: | 

| Section B210-93 | 

| General Electric Company | 

1 River Road 

! Schenectady 5, N. Y. 

l | “A” Mass Flowmeter System, GEC-932 | 

| | “B" Subminiature Metal-clad Capacitors, GEC-987A | 

] “C" Hydraulic Constant Speed Drive, GEA-5979 | 

| Name Position | 

| Company Project | 

i City Zone State . 


























better... 


Cn se = 


O 
C 
an dual omni! 


Two on the job make any mission twice 
as easy .. . just as dual ARC Omni instal- 
lations double efficiency, ease and confi- 
dence in navigation. With dual omni 15D 
equipment, a single pilot can make a fix 
faster ... he can fly any omni track while 
also cross-checking for position. It’s eas- 
ier to make transition from omni to run- 
way localizers. 

With two pilots, the work can be 
shared for greater ease, by using both 
omni instruments simultaneously for dif- 
ferent jobs. 

ARC 15D Omni is compact, light- 
weight, CAA certified, and now employs 
new course indicator which combines 
course selector and cross-pointer meter 
in a single space-saving unit. 

Lighten the load with ARC DUAL 
omni. Specification data sent on request. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 


Omni Receivers * UHF and VHF Receivers and Transmitters * LF Receivers and Loop Direction Finders 
* 10-Channel Isolation Amplifiers * 8-Watt Audio Amplifiers * 900-2100 Mc Signal Generators 


FLETCHER 


builds 
good 
tanks 
fast 


ROSEMEAD, CALIF. DAYTON, OHIO WASHINGTON, D.C. 
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Martin Gets $5 Million 
To Develop XP6M-1 


A $5-million contract for research and 
development work on the XP6M-1l 
SeaMaster has been awarded to Glenn 
L. Martin Co., Baltimore, by the Navy’s 
Bureau of Aeronautics. 

The XP6M-1, a four-jet seaplane de- 
signed for mine laying and reconnais- 
sance, is scheduled to start flight tests 
this spring (Aviation Week Jan. 10, 


p. 16). 


Other recent Navy contracts: 


Computer-Control Co., Inec., Wellesley, 
Mass., research and development, $347,696. 

Douglas Aircraft Co., El Segundo, Calif., 
spare parts, $343,113. 

MeDonnell Aircraft Corp., St. Louis, kits 
of parts (two contracts), $295,640. 

Texas Instrument Co., Dallas, instru- 
mentation, F7U-3 aircraft, $100,000. 

Grumman Aircraft Engineering Corp., 
Bethpage, N. Y., spare parts, $252,631. 

Chance Vought Aircraft, Inc., Dallas, re- 
search and development, $301,910. 

Boeing Airplane Co., Seattle, design, de- 
velop and test components for improved 
Boeing 502 gas turbine engine, $172,652. 


ARDC Contracts 


The following contracts have been 
announced recently by Headquarters, 
Air Research and Development Com- 
mand, Baltimore 3, Md. 


FRANKLIN INSTITUTE of the STATE of 
PENNSYLVANIA, 20th & Parkway, Phila- 
delphia 3, continuation and extension of re- 
search to include a study of purification 
and substructure formation of metals and 
semiconductors and the properties of high- 
purity metals, $33,821. 
REGENTS of the UNIVERSITY of CALI- 
FORNIA, Berkeley 4, research and reports 
on effect of acute traumatic injury on 
blood lipid and lipoprotein levels of human 
casualties at various intervals after injury, 
$67,741. 
PENNSYLVANIA SALT MANUFACTUR- 
ING CO., Wyndmoor, Pa., addition of funds 
and continuation of studies of properties of 
liquid fluorine, nitrogen and _ perchloryl 
fluorides and the oxygen-fluorine system, 
$39,424. 
REGENTS of the UNIVERSITY of MICHI- 
GAN, Ann Arbor, Mich., research on heat 
transfer and mass transfer between a porous 
surface and an adjacent airstream, $25,000. 
RENSSELAER POLYTECHNIC INSTI- 
TUTE, Troy, N. Y., research on utilization 
of energy stored in the upper atmosphere, 
$26,570. 
REGENTS of the UNIVERSITY of MIN- 
NESOTA, Minneapolis 14, theoretical and 
experimental studies of mass transfer cool- 
ing, $59,834. 
TEST RESEARCH SERVICE, INC. 12 
Normandy Md., Bronxville, N. Y., develop- 
ment of test items for use in aircrew and 
other officer selection and classification de- 
vices, job, $31,177. 
CORNELL AERONAUTICAL LAB, 4455 
Genesee St., Buffalo, N. Y., research and 
re on rate of highspeed reactions (P.R. 
No. 199163), $34,655. 
ECLIPSE PIONEER DIV., Bendix Avia- 
tion Corp., Teterboro, N. J., technical evalu- 
ation of the Intavex (Dudenhausen) two- 
axis automatic pilot (P. R. No. 586270), 
$50,000. 
McGRAW-HILL PUBLISHING CO., 330 
W. 42nd St., New York, N. Y., research sur- 
vey and reports relating to human factors 
(P. R. No. 175706), $55,840 
MOUNT ZION HOSPITAL, San Fran- 
cisco, Calif., studies and reports of the re- 
gional distribution of blood flow and blood 
volume, cephalic measurements (P. R. No. 
586721), $25,800. 
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AEROJET-GENERAL NEEDS: 


CHEMICAL ENGINEERS, CHEMISTS, 
ELECTRONIC ENGINEERS, ME- 
CHANICAL ENGINEERS, PHYSI- 
CISTS, AERONAUTICAL ENGINEERS. 













HIGHER PAYLOADS and 
HIGHER PERFORMANCE 


This compact, light-weight rocket powerplant, designated by 
the U.S. Air Force as the LR63-AJ-1 liquid-propellant rocket, 
has been successfully flight-tested on the Republic F-84F air- 
plane. Used for assisted-takeoff, this powerplant and its big 
brother, the YLR45-AJ-1, which was extensively flight-tested on 
Boeing's B-47B Stratojet during 1954, have proved the practical 
application of rocket power to piloted aircraft. 


SOLID- AND LIQUID-PROPELLANT ROCKET POWERPLANTS FOR MISSILE AND 
AIRCRAFT APPLICATION @ AeroBRAKE THRUST REVERSERS (SNECMA) © 
AUXILIARY POWER UNITS AND GAS GENERATORS @ ELECTRONICS AND 
GUIDANCE @ ORDNANCE ROCKETS @ EXPLOSIVE ORDNANCE AND WAR- 
HEADS @ UNDERWATER PROPULSION DEVICES @ ARCHITECT-ENGINEER 
SERVICES FOR TEST FACILITIES 


CYC GeUeEa corvonar0 


AZUSA, CALIFORNIA 
CINCINNATI, OHIO 
SACRAMENTO, CALIFORNIA 


A Subsidiary of 


The General Tire & Rubber Company 





MORE POWER FOR AIR POWER 

















AVIONICS 








By Philip Klass 


The radar transponder beacon pro- 
gram, one of the brightest hopes for 
solving many of today’s pressing traffic 
control problems, particularly in the 
terminal area, is racing along in high 
gear. Within the past several weeks, 
representatives of 31 scheduled air- 
lines meeting at Indianapolis agreed to 
equip their fleets with beacons, a pro- 
gram involving a $5-million expenditure 
(Aviation Werk Feb. 7, p. 7). 

Equally encouraging is the fact that 
all interested military and civil air car- 
rier agencies appear to be in complete 
(and cordial) agreement on a Common 
System device which will enable all 
transponder-equipped aircraft, military 
and civil, to ew up and be identified 
on both civil and military radar scopes. 

Observers generally agree that the Air 
Navigation Development Board, which 
set up a special committee of civil and 
military representatives to expedite the 
program, deserves a big share of the 
credit for the beacon’s present status. 
Barring unforeseen snags, fleetwide in- 
stallations of the 25-30 Ib. transponders 
should be in service by 1956-57, quali- 
fied observers estimate. 
> How Transponders Pay Off—Based on 
military experience, and tests by the 
Civil Aeronautics Administration on 
experimental beacon systems, there is 
convincing evidence that implementa- 
tion of the beacon program will: 

e Provide positive aircraft identification, 
instantaneously and continuously, on 
radar scopes without need for delaying 
maneuvers now required to identify in- 
dividual aircraft. This continuous iden- 
tification feature should greatly speed 
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trafic flow in congested terminal areas 
such as New York. 

e Assure strong radar echo from piston 
or jet aircraft out to ranges of 200 miles 
when new long-distance radars are in- 
stalled for en route traffic control. 
(Without props, which make good ra- 
dar reflectors, jets provide weaker return 
unless equipped with transponders. 

e Eliminate precipitation clutter, which 
often makes surveillance radar ineffec- 


TWO TYPES OF BEACON interrogator antennas under test include 18-ft. 


Me 








RADAR BEACONS will enable traffic con- 
trollers to distinguish between planes headed 
for different airports by displaying them as 
single or double blips. 


Radar Beacons To Speed Traffic Flow 


tive during heavy rain or snow storms, 
when most needed. Under such condi- 
tions, controllers are now forced to 
abandon use of radar control proce- 
dures, which requires them to increase 
the approach intervals factor of 
two to three 

e Eliminate “blind speed’’ phenome- 
non, resulting from use of MII (mov- 
ing target indication), which under cer- 
tain conditions and aircraft speeds can 
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unit attached to 


lower portion of regular ASR antenna (r.) and 9-ft. antenna mounted on an outrigger. 
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Friend or Foe? 


] 


RADAR is the central ne 
in today’s supersonic p! 

friend or foe; it flies the 

the skies: it fires the guns; it 
landing. Stewart-Warner E] 
developing new tech 
niques to mec 

requir¢ ments ¢ 

idly expanding el 
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equipments 


Over 30 Years Experience in Electronic 
RESEARCH + DEVELOPMENT » PRODUCTIC °) 
; Address inquiries to ae 
IWART-WARNER LECT RIG « Government Contract | De , 


Divisic pt Stewart Warner Corp.« 1300 North Kostner Avenue « C 
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Code 1 
Code 2 
Code 3 
Code 4 
Code 5 
Code 6 
Code 7 
Code 8 
Code 9 
Code 10 
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Framing 





BEACON REPLY, except for code Zero, consists of two framing and two information pulses. 





St'by On 


off 











Ident. 
On 
Code *¥ 
Selector ° 








CONTROL PANEL enables pilot to select desired reply code, give “bloomer” identification. 


cause a plane to disappear momen- 
tarily from the radar scope. 

>» Everybody Cooperates—Here is a 
roundup of recent moves by civil, mili- 
tary, and industry groups which indi- 
cates how the beacon program is com- 
ing: 

© Civil Aeronautics Administration has 
announced plans to install ground bea- 
con equipment (called “secondary ra- 
dar’) at five major airports this year for 
operation by early 1956 (AviIATION 
Weex Jan. 31, p. 11). Installations are 
slated to go in at LaGuardia, N. Y. In- 
ternational (Idlewild), Newark, Wash- 
ington, and Chicago. 

CAA action followed on the heels of 
an Air Transport Assn. letter in October 
which assured the CAA that “the air- 
lines are solidly behind the ATC (Air 
Traffic Control) radar beacon system.” 
ATA went on to say that if CAA would 
install the necessary ground beacon 
equipment at these major airports, 
many of the carriers operating into these 
areas would install transponders in 
their aircraft. 

e Defense Department, at the recent 
ATA meeting, repeated earlier assur- 
ances that it intends to quickly imple- 
ment its end of the program. “By the 
time the airlines can equip with trans- 
ponders . . . both military aircraft and 
military surveillance radars will be ra- 
dar beacon equipped,” Defense says. 
It adds that “a number of equipped 
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military aircraft are already showing up 
on the (CAA) Technical Development 
Evaluation Centers’ Indianapolis radar 
beacon system” currently undergoing 
test there. 

e Air Transport Assn. has equipped 
Lake Central Airlines’ fleet of six 
DC-3s with transponders (made by 
Melpar) for ANDB-sponsored _ tests 
(AviaTION WEEK Nov. 8, 1954, p. 11). 
LCA operates into Indianapolis, and 
into Dayton where USAF has compati- 
ble surveillance radar in use. 

The Air Defense Command, in com- 
plimenting LCA on the move, says that 
as a result “ADC will be able to track 
(LCA) aircraft regardless of weather, 
that better identification will result, and 
that better weather advisory service can 
be rendered. . . .” 

e Arinc’s Airline Electronic Engineer- 
ing Committee (AEEC) has worked 
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MELPAR airborne transponder weighs 27 
Ib., comes in 4 ATR case. 





out, and last week approved, a specifica- 
tion covering airline-type transponder 
equipments. 

Although the spec is not formally re- 

leased yet, in its present form it en- 
ables avionics manufacturers to pro- 
ceed with their transponder design and 
development. AEEC has tried to relax 
tolerances wherever possible, consistent 
with Common System compatibility, 
to keep equipment costs down. (ATA 
has advised the airlines to budget ap- 
proximately $2,500 for a transponder, 
including installation costs.) 
e Several avionics manufacturers, in- 
cluding Melpar, Bendix Radio, Hazel- 
tine and Collins Radio are designing 
transponders for airline and business 
aircraft use. 

Narco may enter the field, possibly 
with both an airline model and one 
aimed at the smaller private planes, a 
spokesman told AviaTion WEEK. 

Flyable prototypes of the transponders 
should be available from several manu- 
facturers sometime this summer, ob- 
servers estimate. 

e ANDB’s special beacon committee 
will explore possible ways of coming 
up with a low-cost transponder, or equiv- 
alent, during the coming year for use 
by private flyers, a spokesman reports. 
ANDB has budgeted funds for work 
along this line. 

>How the System Works—Simply 
stated, the ATC transponder is a small 
airborne radar  receiver-transmitter- 
coder, not unlike the IFF (identifica- 
tion friend or foe) beacons which have 
been used on military aircraft. The 
transponder is expected to weigh about 
25-30 Ib., to be packaged in a 4 ATR- 
size Case. 

To interrogate the airborne trans- 
ponders, an auxiliary radar (secondary 
radar) operating at L-band (approxi- 
mately 1,000 mc.) is installed on the 
ground in conjunction with the existing 
ASR (primary radar) which operates at 
S-band (2,800 mc.) The secondary ra- 
dar antenna may be mounted on the 
same pedestal as the ASR dish, or lo- 
cated remotely and operated synchro- 
nously. Another possibility under in- 
vestigation is to mount the secondary 
radar antenna on a small outrigger in- 
stalled on the ASR tower. 

As the ASR antenna rotates, beaming 
out its regular S-band pulses, the sec- 
ondary radar sends out a series of spe- 
cially coded pulses at a lower repetition 
rate. When these are received by the 
airborne transponder, and identified as 
coming from a secondary radar interro- 
gation, the transponder triggers its trans- 
mitter to reply with one of a number 
of pulse codes selected by the pilot. The 
present Arinc design provides 10 differ- 
ent codes, plus one basic “codeless” 
reply. The choice of code might, for 
instance, be selected to indicate the 
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Ai ft Clear vision for pilots will be assured by a Barber-Colman 
BA R x F ” i"'c¥a automatic control system on the new turboprop powered 
Viscounts of Capital Airlines and Trans-Canada Air Lines. 
C OL M AN The on-off control maintains correct temperature of the 
Contro Ic electrically heated windshields by cycling the supply power 
to the conducting oxide film of the glass. The operating 
signal is produced by temperature variations at the wire 
grid sensing element molded into the vinyl layer of the 

















selected for accurate windshield panel. This standard d-c control circuit has been 
A - previously applied to a multitude of similar applications on 
control of windshield heating military and commercial aircraft such as cabin or camera 
. , compartment temperature control and remote positioning 
on Capital and TCA Viscounts of valve actuators and trim tabs. 








BARBER-COLMAN 
CONTROL BOX FOR 
AUTOMATIC REGULATION 
OF VISCOUNT® 
WINDSHIELD HEATING 











The complete line. of Barber-Colman aircraft controls includes: 
Valves; Positioning Controls; Actuators; Temperature Controls; 
Small Motors; Ultra-Sensitive Relays ; Thermo-Sensitive Elements. 
Write for catalog F-4141-1. Engineering sales offices in Los An- 
geles, Seattle, Baltimore, New York, Montreal. 


BARBER-COLMAN COMPANY 


" Dept. N, 1422 Rock St., Rockford, Illinois 
Aircraft Controls « Automatic Controls ¢ Industrial Instruments ¢ Smoll 
Motors ¢ Air Distribution Products ¢ Overdoors ond Operators * Molded 
Products ¢ Metal Cutting Tools ¢ Machine Tools © Textile Machinery 


*On Capital Airlines and TCA 
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The Man 
in the §7O.000 hat 


H.. Navy...every inch. A flier in the 


New Air Navy. Young...dedicated... 
serious. A man whose business is the 
active defense of every American. 


He’s a proud man...and he has a right 
to be. Not everybody can be a Navy 
flier. Not everybody can graduate to 
wear glistening wings of gold and 

the stripes of a Navy Ensign. 


Training is thorough...painstaking and 
unforgettable. It’s executive training 
that will stand him in good stead 

all his life. 


Private money can’t buy it. But the 
Navy gives it to those who qualify. It 
costs about $70,000 to build a Navy 
flier...and when a man graduates... 
he’s ready to wear that $70,000 hat. 


He’s equipped to man the newest Navy 
jets. He’s learned to live by Navy’s 
strict code of safety... both in aircraft 
and on the ground. He’s an Air Navy 
man...and America is proud of him. 


America needs more men like him now! 
Men who can carry responsibility... 
who want to take their place in the 
new jet age. Men who want to take 
hold of their future and give it direction. 
Men who can wear a $70,000 hat. 

Men like yourself, perhaps? 


If you are single and between the 
ages of 18 and 25, visit your nearest 
Naval Air Station, or fill in the 
coupon below and send to: NAVCAD, 
Washington 25, D.C. 


NAVCAD cv2 | 
WASHINGTON 25, D. C. ! 
. I 
Gentlemen: j 
I want to be a Navy flier. Please send me ! 
the complete story on Naval Aviation and - 
the qualifications | must meet for Flight , 
Training. \ 
| 
I 
! 
I 
1 
| 
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plane’s destination, or point of origin. 
> Variety of Displays Possible—-When 
the transponder’s coded reply is received 
on the ground, it is automatically de 
coded and superimposed on the same 
scope showing aircraft blips received by 
the primary ASR. Decoders can be de- 
signed to display and distinguish be 
tween individual codes in a variety of 
ways, eventually perhaps with a differ 
ent colored scope blip for each code. 
Chromatic ‘Television Labs recently 
demonstrated such a color radar scope 
presentation. 

In one possible mode of operation, 
control tower radar operators at each of 
several locations in a multi-airport area 
could set their individual decoders so 
that all aircraft destined for their par- 
ticular airport would be displayed on 
their scope as a “double blip” while 
all other aircraft appear as single blips 
(see photo, p. 70). 

Thanks to cooperative military-indus 
try planning, the present Arinc trans 
ponder design has sufficient versatility 
to permit the number of reply codes to 
be increased from 11 to 64, and to per- 
mit the transponder to be discrimi 
nately responsive to several different 
ground interrogation codes. 

Thus, at some later date it should be 
possible for the transponder to perform 
added functions. For instance the bea- 
con system could transmit and display 
automatically an airplane’s barometric 
altitude as well as its particular identi 
fication. However, this is off in the 
future. 
> Simple to Use—The pilot need not 
master any new operational techniques 
to use the transponder. His cockpit 
control panel contains only three 
switches (see sketch, p. 72). 

One is the familiar off-standby-on 
switch, with an extra position which 
cuts receiver sensitivity by 30 db. for 
close-in operations, if so requested by 
the controller. 

A second switch enables the pilot to 
select any one of the 11 codes, as as- 
signed, or per instructions from the 
ground controller. 

The third button or switch is mo- 
mentarily pushed by the pilot when 
the ground controller asks him to 
identify himself. When pushed, it 
causes the transponder to transmit a 
specific one of the 11 codes, which will 
always be used for this purpose. This 
will cause the blip on the ground radar 
scope to “bloom” to several times its 
normal depth for approximately 6 sec- 
onds (or longer if desired). 
> Transponder Details—The ATC trans- 
ponder is designed to accept coded 
ground interrogations at a frequency of 
1,030 me., and to reply on 1,090 me. 
The basic interrogation consists of a 
pair of pulses, of 0.7 to 1.2-microsecond 
duration, which are spaced approxi 
mately eight microseconds apart. 
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(he Arine spec calls for the trans 
ponder to operate at an interrogation 
rate of 60 to 2,000/second. The high 
jate assures that the transponder will be 
able to reply to interrogations from a 
number of ground radars in a multi 
airport area. 

[he transponder reply consists of 
two framing pulses, 0.35 to 0.55 micro 
seconds in duration, spaced 20.3 micro 
seconds apart, plus two information 
pulses spaced at assigned multiples of 
2.9 microseconds from the first framing 
pulse (see sketch, p. 72). Ten of the 
reply codes, numbered one through 10, 
consist of the two framing pulses and 
two information pulses. Code zero con 
sists solely of the framing pulses. The 
transponder transmitter is to have a 
peak pulse power of 500 watts, accord 
ing to the Arince spec. 
> PAR Provisions—The Arinc 
ponder is to be designed so that the 
iddition of an external X-band receiver 
at some later date will enable the beacon 
to reply to interrogations from a pre 
cision approach radar (PAR) as well as 
to an ASR secondary radar 

Although identification of individual 
aircraft and normal 
radar echo are not as pressing a need 
for PARs as for ASRs (because of the 
shorter which the PAR is 


trans 


reinforcing the 


ranges at 





‘Men-Mads Radar Isle 


This is a model of a radar station to be 
anchored about 100 mi. off the New Eng- 
land coast to guard against surprise air 
attack. The three domes are part of the 
air search radar equipment; and 200-ft. tri- 
angular platform will have provision for a 
heliport. Navy, acting for USAF, has an- 
nounced a $5-10-million contract for con- 
struction of such a station at Bethlehem 
Shipbuilding Co., Quincy, Mass. Ander- 
son-Nichols & Co. (Boston) and Moran, 
Proctor, Mueser & Rutledge (N. Y.) have 
been awarded $600,000 in contracts to pre- 
pare plans and specs for five ““Texas Towers” 
(TT-1, 2, 3, 4 and 5) for installation at 
various locations. 
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used), this feature might prove a useful 
addition for future traffic densities. 
> Technical Problems Remain—There 
are still some technical problems which 
must be resolved before widespread 
civil implementation can take place. 
One of these is the question of how 
big a secondary radar antenna dish can 
be accommodated and where it should 
be mounted. For reasons of economy, 
CAA would like to mount the secondary 
radar dish on the present ASR tower, or 
use the existing 10-ft.-wide ASR dish. 
If a separate secondary radar dish is 
added, it probably will be limited to 
10 ft. in width to prevent imposing un- 
due wind loads on the tower. 
However, because the secondary radar 
operates at a lower frequency, the re- 
sulting beam will be nearly three times 
as wide as that of the primary ASR, 
giving poorer resolution. With a 10-ft. 
antenna dish, two transponder-equipped 


_aircraft flying at the same altitude 30 


miles out must have a lateral separation 
of at least cight miles to show up as 
separate targets on the controller’s 
radar scope. 

One way around this problem is to 
use a 20-ft. secondary radar dish, but 
this raises the problem of antenna wind 
loads. 

An alternative is to install the 
20-ft. dish on a separate tower and 
operate it remotely, but this imvolves 
added cost. With the 20-ft. dish, the 
aircraft separation at 30 miles would 
need to be only four miles. CAA’s 
TDEC currently is investigating this 
entire problem. 

Ground and airborne equipment 
under test at TDEC has come from a 
number of participating firms. 

hese include: Stewart-Warner, Gen- 
eral Communications Co., Capehart 
Farnsworth, Marvland _ Electronics, 
Hazeltine, and Airborne Instruments 
Lab. 
> Which Aircraft?—Another problem 
which is getting attention is that of 
designing the ground decoder so that it 
will not be confused by pulses from 
different aircraft in the area. For in- 
stance, the decoder must not mistake 
an initial framing pulse from one air- 
plane transponder for an information 
pulse from another aircraft transponder. 
This problem appears susceptible to so- 
lution, but at some expense in increas- 
ing the complexity of the ground de- 
coder. 

[here mav be other problems that 
will arise before the beacon program is 
fully implemented. However, the po- 
tential gain from the use of beacons 
ippears to overshadow by far any fear 
of such problems in the minds of most 
qualified observers. 

At least one traffic control expert be- 
lieves that radar beacons are going to 
be the “biggest boon to air traffic con- 
trol since radar came into use.” 
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E. W. Des Lauriers, Dept AW-T-2, 
for a brochure describing life and 


C. H. Fish, design engineer 
assigned to the Icing 
Research Tunnel, 
measures impingement 
limits of ice on C-130 
wing section. The tunnel 
has a temperature range 
of —40°F. to +150°F. 
and maximum speed of 
more than 270 mph. 


Lockheed Increases 
Thermodynamics Staff 


With six prototypes now in flight, Lockheed’s Thermodynamics Department 
is expanding its staff to handle greatly increased research and development 
on future aircraft in commercial and military fields. 


Lockheed’s new icing tunnel, designed and installed to help handle the 
increased work load, is already in operation. It is the first icing research 
tunnel in private industry, and gives Lockheed’s Thermodynamics 
Department unmatched testing facilities. 


The tunnel enables Lockheed thermodynamics scientists to study in greater 
detail such problems as: thermal anti-icing; cyclic de-icing; various 
methods of ice removal; distribution of ice; rate of temperature changes in 
aircraft components; thermodynamic correlation between laboratory and 
flight testing; and development and calibration of special instrumentation. 


Thermodynamics Career Opportunities— A number of new positions have been created by 
Lockheed’s diversified expansion program. Thermodynamics assignments include such 
diverse projects as nuclear energy; supersonic fighters, trainers and transports; 
advanced versions of vertical-rising aircraft and bombers; turbo-prop transports; and 
a number of significant classified activities. 


Lockheed offers you increased salary rates now in effect; generous travel and moving 
allowances; an opportunity to enjoy Southern California life; and an extremely wide 
range of employee benefits which add approximately 14% to each engineer’s salary in 
the form of insurance, retirement pension, sick leave with pay, etc. 


LOCKHEED 


AIRCRAFT CORPORATION 


BURBANK CALIFORN IA 


You are invited to write 


work at Lockheed and an 
application blank. 





AMC Asks Switch to 
More-Reliable Tubes 


The Air Materiel Command has asked 
its avionics suppliers to change over all 
existing and future equipments to use 
new improved “military control tubes” 
in place of older, less-reliable types, in 
a move aimed at boosting the reliability 
of avionic equipment. 

The new policy will apply initially 
only to airborne equipments, but later 
will be extended to include such ground 
equipments as radar and communica- 
tions sets. The 12 electron tube types 
now available are expected to fill more 
than 80% of USAF’s tube requirements. 

Military control tubes are purchased 
under a procurement specification which 
sets up minimum acceptable quality 
standards and carefully specifies testing 
and sampling procedures which tube 
makers are to use. 
> Goal: Steady Tube Production—AMC 
is considering setting up a $25-million 
tube procurement program, spread over 
the maximum legal 22-month period to 
enable tube manufacturers to plan their 
production more efficiently. 

Object is to enable tube makers to 
retain their skilled personnel and avoid 
the necessity of starting up and shut- 
ting down production on individual 
tube types. End result would be higher- 
quality tubes with lower factory rejec- 
tion and field failure rates, AMC be- 
lieves. 

Recommendation for the $25-million 
planned tube production program was 
made by a recently formed electron tube 
advisory panel which serves as a con- 
sultant to the AMC’s Electron Tube 
Management Group. The ETM Group 
is made up of 25 representatives of 
USAF agencies concerned with pro- 
curement, supply, distribution, and de- 
velopment of tubes. 

AMC’s Lt. Col. Tom L. Barrow is 
chairman. The advisory panel consists 
of representatives of four tube makers, 
four avionic equipment firms and the 
Radio-Electronics-Television Manufac- 
turers Assn. 
> Shopping Lists—As an interim meas- 
ure, the Air Force plans to determine 
and publish estimates of the number of 
tubes of various types that will be re- 
quired by avionic equipment manufac- 
turers and by the Air Force for its own 
spares. 

Another similar step, already under 
way, is the publication by Gentile AF 
Depot of monthly “shopping lists” of 
tube types which it plans to buy in suc- 
ceeding months. 
> Conversion Under Way—Avionic 
equipment manufacturers holding AMC 
contracts have been requested to change 
over to the new MC tubes. 

In most cases, this is easily accom- 
plished because the operating charac- 











At strategic spots throughout the country you'll 
find them—the “big eyes” of America’s defense. 
What are they? These T-38 Skysweepers are 
radar “eyes” that automatically sweep our skies 
in a never-ending vigil. 


The “brains” are fire control units—one of the 
most important electro-mechanical devices yet 
developed—which can spot, track and fire at 
any planes within their line of sight. 


AC is proud of its contributions to develop- 
ment of the “big eye,” and proud of the AC 


mark stamped on these complex units. This AC-developed machine 


reduced test time from 40 
This is just one more example of AC’s demon- hours to 2 hours per unit 
strated ability in the electro-mechanical field. 
Do you have a problem of this nature? Let AC 


lend a hand. Why not give them a call now? DEFENSE 
GM 
ey PRODUCTS 


AC PARK PLUG DIVISION 
—THE ELECTRONICS DIVISION OF GENERAL MOTORS 
FLINT, MICHIGAN 


DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIME 
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Stymied by a bellows 
assembly design problem? 





Let this engineer 


youl 


Mr. L. M. Puster of our engineering staff, specialist in bellows applications. 


@ Whatever your problems on 
bellows assemblies, this specialist 
can give you answers that will save 
you time, trouble and money. 

He'll know the advantages of 
metals to be considered for your 
application—brass, stainless steel, 
monel or nickel. He'll know the 
type of end fittings you should use. 
He’ll recommend the correct bel- 
lows charge—volatile liquid or gas. 
And he'll give you the right advice 
on many other factors that will help 
make your bellows design plans 
more efficient. 





Sylphon and Bridgeport bellows 
assemblies are used in many ways— 
for thermostatic devices, pressure 
controls, hydraulic mechanisms, 
expansion joints, as flexible con- 
nectors and in more applications. 

Find out how our engineers can 
help you—and count up the savings 
our half-century of experience and 
ample production facilitiescan make 
for you. Write for full information. 


SEND FOR FREE BULLETIN 
An idea-filled bulletin about metal bel- 
lows and bellows assemblies is yours for 
the asking. Send for free copy. Ask for 
Catalog CA-1400. 


Kohortshaw Fubtor 


A CONTROLS COMPANY 


FULTON SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 


KNOXVILLE 1, TENNESSEE 
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teristics of the new tubes are identical 
or very similar to the earlier types. 
Where the switchover cannot be made 
without extensive equipment modifica- 
tion, the contractor may request a devia- 
tion. However, Col. Barrow reports 
that only one contractor has made such 
a request to date, and he hopes that even 
this one will not prove necessary. 
USAF has launched also a field retro- 
fit program aimed at substituting MC 
tubes for less reliable counterparts in 
equipments in operational use 


Controller Stretches 


Life of Radar Tubes 


A new device that increases the life 
of airborne radar magnetrons by main- 
taining their filaments at proper operat- 
ing temperature. has been developed by 
General Electric. It is one of several 
recently announced devices of interest 
to microwave equipment designers 

The new magnetron filament tem 
perature controller, a product of GE’s 
light military equipment department, 
Utica, N. Y., automatically varies fila 
ment power to accommodate changes 
in magnetron filament resistance caused 
by RF back heat. 
vacuum tubes, requires no d.c. 
and reportedly will operate with Litton 
magnetron types L3040, L3041, L3044, 
and L3045. 

GE reports filament resistance regu 
lation of +5% with the controller un 
der conditions of 75% RF back heat 
applied, +5% variation of line voltage 
and frequency, over temperature range 
of 55C to 85C Unit measures 
5x 54x9 in. 

Other recently announced microwave 
components and devices include 
e Double-ridge waveguide that can be 
used for both C-band and X-band radar 
systems solves a dilemma for those ait 
lines that want to include provisions 
for airborne storm-warning radar in 
aircraft under construction before they 
reach a decision on whether to buy 
C-band or X-band equipment. 

The new ARA-136 waveguide, devel- 
oped by Airtron, Inc., reportedly offers 
substantial weight and space saving com- 


The device uses no 
power, 





WAVEGUIDE for both X and C-band radar. 
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DONT TREAD ON ME 


First Navy Jack, which unfurled the historic 
warning to the world in 1775—believed to 
have been first hoisted to the jackstaff of the 
ALFRED by one Lieut. John Paul Jones 


ZF. ry 


naval history is being made today 


\t 0955 on January 5th, one of the major events in naval aviation history took place. 

It was the unveiling of the United States Navy's great new XP6M SeaMaster—Ship 
No. | and prototype of an entirely new concept in military aircralt. 

\s a component of a powerlul new arm of the naval arsenal —the Seaplane Striking 
Force the Martin SeaMaster focuses national attention upon a revolutionary prin- 
ciple of military strategy, known as the WBA* concept. Here’s why: 

Ihe SeaMaster is a highly versatile 4-jet waterbased aircraft, in the over 600 MPH 
class, which requires no fixed base and can operate from the seas, lakes and rivers, 
the coastal bays, lagoons and estuaries of the world... bases unlimited! 

loday the top-level talk is turning to WBA...and shown here is the reason. 


*Water Based Airc raft 
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for WM. R. WHITTAKER CoO., Ltd. 
by Marvin Miles, 
Senior Member, Aviation Writers Assn. 






By romantic legend the test pilot is a swashbuckling character 
with more courage than sense who leaps blithely into the cock- 
pit of a new plane to roar aloft for a series of wild aerobatic 
gyrations just to see if the airplane will hang together. 


Fiction — and the movies — notwithstanding, I have never met 
such a tester, although there may have been some long ago in 
the days of bamboo and baling wire. 


The modern test pilot is an engineer as well as a top flyer, an 
aerial analyst who searches out the abilities, the frailties and 
the bugs of experimental aircraft in a carefully programmed 


series of sky studies. 

His flying duties in progressive tests 
are only part of the job, for he must 
be able to recognize his plane’s per- 
formance characteristics, analyze them 
to a certain degree, describe them for 
ground engineers and help in the evalu- 
ation processes. 

He works according to plan in a 
series of scheduled test phases and 
mounting increments until eventually 
all the possibilities of a given aircraft 
are exhausted and complete data are at 
hand for the manufacturer and the 
buyer. 

Nor can he be the helter-skelter 
type in this day and age, the devil- 
may-care pilot who wrings out an air- 
plane exactly as he pleases. In the 
first place ships today are too valu- 
able in terms of time and money. In 
the second, his life expectancy would 
be devilishly short. : 

Invariably he is an inherent flyer 
who'd rather be in the air than on the 
ground, his courage is the calm, steady 
nerve of a man who has complete faith 
in his skill, a faith that stems from 
natural ability, long hours in the air, 
special training in test work and the 
faculties of clear thought and quick 
action in emergencies. 

Yet he has caution, too, respect for 
dangers that lurk in speed, power and 
altitude, in the menacing forces wait- 
ing in unknown phenomena. 

Such are the test pilots I know — and 
have known — quiet, amiable men who 
would be the first to scoff at romantics 
and shrug off praise, yet men who hide 
within themselves a deep and justi- 
fiable pride in their accomplishments. 

In the headlong rush of aviation he’s 
the man who takes the initial risks to 
prove out new developments for those 
who follow. And now and then he loses 
his carefully calculated gamble. 

Such men were George Welch and 
Joe Lynch and Charles Richbourg who 
gave their lives to aviation late last 
year; and Jim Verdin, killed recently 
when he bailed out of his plane during 
a buffet boundary test and fell some 








35,000 feet without opening his ‘chute. 
Like any other test pilot of hot, experi- 
mental jet craft, each knew — but never 
voiced — the fact that the next flight 
might be the last. 


They went to work like any other 
businessman, turned out the day’s 
chores and returned home to their 
families — until the last flight. There 
were no bands, no flags. There was no 
applause. Simply the roaring surge of 
power, the smoothness of flight, the 
deliberate test, the sudden emergency 
that was beyond control... 

There have been many who died. 

Reaching back in memory I can 
recall Al Conover and Chuck Brown 
whose experimental carrier bomber 
smashed into the sea; Ralph Virden 
who lost the tail of his fighter plane 
and catapulted to earth; John Cable 
who died in a late jump from a disabled 
light bomber. 

There was Rudolph Lechner who 
met death in a vertical power dive that 
buried his ship 30 feet in spongy earth; 
Milo Burcham and Maj. Dick Bong, 
top U.S. ace in World War II, both of 
whom died within a year in almost the 
same spot; Harry Crosby, thrown clear 
from a whirling test jet, but falling 
unconscious from a blow on the head. 

There was Latham Perrett whose 
‘chute failed to open in a last-minute 
jump after his crew had bailed; Howard 
Lilly whose research jet exploded on 
takeoff; George Krebs and Nick Pick- 
ard whose four-jet bomber ripped apart 
in midair and fell in fragments. 

There have been many more over 
the years, their numbers increasing as 
research expanded, as speed and alti- 
tude and complexity scorched aircraft 
into new frontiers and new phenomena. 

But their deaths were not in vain. 

From each tragedy came some new, 
vital knowledge fitting into the intricate 
jigsaw of design and production, refine- 
ments that advanced experimental 
ships into production models. 


Have you thought... without these 
men aviation progress would cease? 















pared to a conventional C-band ridge 
waveguide, yet is only slightly larger 
than X-band plumbing. It covers a 3% 
bandwidth at center frequencies of 
5,400 mc. and 9,300 mc. Propagation 
takes place in the standard T, mode 
over the entire frequency range, com- 
pany says. Waveguide measures 1.350 x 
1.739 O.D. 

Manufacturer’s address is: Dept. A., 

1103 West Elizabeth Ave., Linden, 
N. J. 
e High-Z miniature delay lines, measur- 
ing only 64 in. long and } in. in dia., 
are available with standard time delays 
of 0.5, 0.7, and 0.9 microseconds, or 
other values on special order. Phase 
distortion reportedly is essentially zero 
below 6 mc., —2 deg. at 8 mc., and —4 
deg. at 10 mc. Attenuation for 0.5 us. 
is less than 1 db. at low frequencies, 
increasing to 3 db. at 6 mc. and 6 db. 
at 10 mc. Rise time reportedly is less 
than 7% of the time delay, with sub- 
stantially zero overshoot. Useful fre- 
quency bandwidth is over 10 me. 

Manufacturer: Advance Electronics 
Co., Inc., 451 Highland Ave., Passaic, 
N. J. 


Makers Extend Range 
Of New Transducers 


A thimble-sized dynamic pressure 
pick-up whose natural frequency ranges 
upwards from 35 kc., permitting the 
measurement of rise times of 10 micro- 
seconds, is one of several newly an- 
nounced transducers. 

The new pick-up, Endveco Model 





PIEZOELECTRIC element is sensor. 


2501, employs a piezoelectric sensing 
element which eliminates need for ex- 
ternal power. Three operating ranges 
are currently available: 0 to 500, 1,000, 
and 2,500 psi. Full-scale output for 
each range is 15 volts. Vibration effects 
reportedly are less than 0.007% full 
scale per G. Manufacturer is Endevco, 
180 E. California St., Pasadena, Calif. 
Other new transducers include: 
e Wide-range accelerometer, modified 
version of the National Bureau of 
Standards barium titanate accelerom- 
eter, reportedly has useful measure- 
ment range of 50 to 50,000G at fre- 
quencies of 10 to 40,000 cps. Model 
A-450 output is 0.25 mv. per G with 
a capacitance of 500 yuufd or higher 
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without cable. Sensitivity 


varies less 
than 10% over temperature range of 














THIS 
TRANSISTORIZED 
TELEMETER 

i. % IS ONLY A 
“PROGRESS REPORT” 







This 3-channel transistorized telemeter 
although not yet available for sale as 
standard equipment, is indicative of the advanced 
thinking of “Bendix-Pacifie engineers and represents 
another example of this Division's efforts to have new designs 
available in advance of rapidly expanding instrumentation requirements. 
This particular unit includes three subcarrier oscillators and a transmitter, all 
encapsulated as a single plug-in component. Although present development has been con- 
fined to the solution of special instrumentation problems, a possible pattern for future tele- 
meters is indicated. The special features of transistorized components — extremely high shock 
resistance — low heat generation — very low power consumption — small size — light weight — 
provide design tools for a major advance in instrumentation techniques. 


Imagination at Bendix-Pacific ge 
today is building better products lM 


for tomorrow. 





PACIFIC DIVISION + Bendix Aviation Corporation | 


11600 Sherman Way, North Hollywood, California 






positions are 
available at all 
levels for Elec- 
Design Engi- 


-_. 





tronic 

neers. C w. 
C. Walker, Engi- 
neering Employ- 
ment Manager. 


East Coast Office: Dayton, Ohio Washington, D.C. Canadian Distributors: Export Division: 
475 Sth Ave., 1207 American Bivd., Svite 803, Aviation Electric, Ltd., Bendix International 
N.Y. 17 Dayton 2, Ohio 1701 “K"’ St... N. W. Montreal 9 205 E. 42nd St., N. Y. 17 
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WITH W-I-D-E ANGLE 
VISIBILITY 
Avge is ee pee. a 


am 


~ Smaller, truly submin- 
iature size 


* Fully illuminated lens 
is clearly visible from 
any angle 


For either standard or 
edge-lit panels 


- Designed to meet crit- 
ical aviation perform- 
ance standards 


“Standard” Hetherington Lights Fill Most “Special” Requirements 





EDGE-LIT PANEL MOUNTING Series L2000 


. .. for MIL-P-7788 panels. Sturdily 
constructed of nickel-plated brass 


with integral molded-in terminal and 
snug-fitting plastic lens that will not 
vibrate loose. Easy to mount. Write 
for Hetherington Bulletin L1. 





“PUSH-TO-TEST” INDICATORS Series L3000 


Ideal for many military as well as 
industrial uses. Bulb is lit by pressing 
spring-mounted lens button. Supplied 
with or without silicone boot for 
moisture protection. Send for Heth- 
erington Bulletin L1. 


West Coast Division: 


Indicator lights * Switch-indicator light combinations * Push-button, 
snap action, and toggle switches * “Hi-G"' Relays * Aircraft and 
Electrical Equipment Assemblies, 





into a heavy plastic lens 7% 
rugged lights are 1442” overall, and mount 
in a '42” hole. Details in Bulletin L2. 


Larger illuminated area... 
smaller physical size 


Smaller than most subminiature lamps, 
yet with uniformly bright wide-angle vis- 
ibility, Hetherington L6000 Series make 
ideal indicator or warning lights for criti- 
cal military as well as many commercial 
applications. Using AN-3140 lamps fitted 


°7/ 4 


long, these 








REGULAR PANEL MOUNTING Series L1000 


Combines exceptionally small size and 
light weight with durable vibration- 
resistant construction. Sealed against 
moisture. Terminal is molded into the 
assembly. Ask for Bulletin L1. 





SWITCHES WITH BUILT-IN LIGHTS... 

Developed originally by Hetherington 
as hostess call lights, these compact 
little units are now available for a 
broad range of exacting commercial 
or military aircraft services. Write for 
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HETHERINGTON 


SHARON HILL, PA. 


8568 W. Washington Blvd. 
Culver City, California 


Hetherington Catalog. 
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without cable. Sensitivity varies less 
than 10% over temperature range of 
—40C to 90C. Unit measures 4 in. hex 
by 14 in. long and weighs 14 oz. 
Manufacturer: Gulton Manuf. Corp., 
Metuchen, N. J. 
e Long-stroke linear-motion pick-off, of 
the differential transformer type con- 
struction, has 10-in. stroke, measures 
} in. in diameter and is designed for 
400-cps. operation. Model 7S5 Linear- 
syn has output impedance under 2,000 
ohms. Manufacturer is Control Com- 
ponents Co., 1 Holden St., Brookline 
46, Mass. 
e Differential 


pressure transducer, 


Model DP-15, is for the measurement 
of differential pressures of 200 to 5,000 
psi. at line pressures up to 5,000 psi. 
Natural frequency extends from 2,000 
cps. to 10,000 cps., depending on range. 
Response to spurious acceleration is less 





RESPONSE to spurious acceleration is low. 


than 0.001%/G for most sensitive axis 
in all ranges above 1,000 psi., according 
to manufacturer. Unit weighs 12 oz., 
can be excited with power at frequen- 
cies of 60 to 20,000 cps. Rated accuracy 
including linearity is 1% full scale or 
better. 

North American Instruments Inc., 
2420 N. Lake Ave., Altadena, Calif. 
e Pressure sensor, called Baroresistor, 
designed for use in high-G environment, 
reportedly maintains its accuracy when 
subjected to 10G vibration at 500 cps., 
per MIL-E-5272A. Other models are 
available for missile use at 25G vibra- 
tion at 0 to 2,000 cps. Units are avail- 
able in the range of 14.7 to 60 psi for 
measurement of absolute, differential, 
or gage pressure. 

Manufacturer: 


Trans-Sonics, Inc., 


Bedford Airport, Bedford, Mass. 
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> Novel Storage CRT—Engineers in- 
volved in the airline storm-warning radar 
program are enthusiastic over a new 
simplified storage-type cathode ray tube 
developed by Hughes Aircraft which 
eliminates the need for an “erase” gun 
and associated circuitry normally re- 
quired for storage tubes. The new HAC 
tube employs a phosphor which report- 
edly retains its full brightness for several 
seconds, equivalent to 4 of an antenna 
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Production counts AT CANADAIR 


Enterprising management and leadership . . . astute planning . . . excellent facilities 


and equipment . . . the experience of its people Rai pride of accomplishment — 
all these factors make Canadair a leader in aircraft production. 


Canadair’s leadership is proven by past production of civil and military 
four-engined aircraft, as well as by its record of continuous production of jet 
fighters and trainers — and soon to appear will be a military version of the Bristol 
Britannia, redesigned by Canadair engineers as a reconnaissance aircraft for 


the R.C.A.F. 


Canadair’s production experience is an excellent recommendation to those 
another reason why people who know 





buying militgry or commercial aircraft 
say “you can count on Canadair.” 


cL CANADAIR 


at) — AIRCRAFT MANUFACTURERS — 
5 


Sain 





“60 


LIMITED, MONTREAL, CANADA 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y. — Washington, D.C. CASS-suST 
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scan interval, then decays rapidly just 
before new portions of the scope pic- 
ture are painted. 


> Avionics Grows—The Boeing B-52 will 
carry 6,000 Ib. of avionics equipment, 
compared to 5,400 Ib. used in the B-47, 
2,100 Ib. carried in the B-29, and 1,600 
| Ib. aboard the B-17. The figures were 
| released by Maj. Gen. Floyd B. Wood, 








er Co. d J 
general wager ecterins gratiom | ARDC’s Deputy Commander/Tech- 
ase Box 583957 cgiiforas® . | nical Operations, in a talk given at a 

7 s . ‘ 
Los Angel? che advan ned | recent IRE meeting in Boston. 


h 
to 
r associate? ced greatly ponder tr Fleet 


a ibu ac ; 

m know-b nas ha skyhanjaernised wea P Avionics and Culture DO Mix—At 

Tew MMi ghey pougies f°" * cooking 24 least three avionics firms do not agree 

and built g, Navy: engineeTi®Ss sous defen’ | with the old idea that engineers and cul- 
¢ the es in a chis jlest | . r : 

x nique porat “a see ccates: ture do not mix. Westinghouse Elec- 
nevoluttontty sneered 38M che United of tric’s Air Arm Division is advertising for 
aucibil* s reves jane im © ess oacP Oy edly 5. 80) ena . T 
erane, a i eored Com Pee os = | avionics engineers on the New York 
Pightest - 9 ones afc ete may veil “® | Times’ radio station WOXR, which 

c = oe | broadcasts long-haired music almost 

Scomponett® “your fire : : 
Les Kaeratiom: geribution* | exclusively. Ramo-Wooldridge and 
a gpcerely> | Hughes Aircraft are running ads for en- 
. 5 arncRart Oy gineers in the sophisticated New Yorker 

| . 
roves po brivis magazine. 

> Semi-Conductor Thyratrons?—General 
C. % wad DLic ke | Electric’s research lab reportedly has 
wenne?”’ found important new semiconductor ef- 


fects which are analogous to thyratron 
or gas discharge action, the company 


reports. 


> Printed Circuits Cut Drafting—The 
use of printed circuits cut drafting man- 
hours by one third in one General 
Electric radar chassis and reduced the 
photo courtesy | number of drawings required in another 
Op tara stg equipment by 60%, in addition to low- 





ee ering manufacturing costs, GE’s M. R. 

Johnson told a recent Philadelphia sym- 

| posium sponsored by the Radio-Elec- 

| tronics-Television Manufacturers Assn. 

AS WITH THE DOUGLAS “MIGHTY MIDGET” —PK 
so, too, are Axelson’s outstanding production facilities | Avionie Bulletins 


being called on by many other airframe manufacturers Recently announced bulletins and 


booklets of interest to persons in the 


Aircraft components, including landing | avionics field include the following: 


gear shock struts, gears, geared mecha- | © Digital converter for changing analog in- 
: puts into a 13-binary digit output, with a 
nisms, segments, spars, braces and other maximum rate of 25,000 counts per minute, 
° is described in 4-page bulletin available 

plane structural parts are produced in Axel- from Norden Laboratories Corp., Milford, 
| Conn. Another company bulletin describes 


, 
son’s Los Angeles and Montebello plants. new synchro alignment set for zeroing 400 
epege e | Ss. ncehros. 
These facilities represent one of the Pacific ¢ ceeaainmastesal tne. beutint, Geewties 
’ ° ° company’s facilities for manufacture of 
Coast’s best equipped and most versatile gyros, potentiometers, magnetic amplifiers 
P and hydraulic controls (12 pp). Address: 
machine shops. Halesite, L. L., N. Y. 
® Servo systems and components, available 
in standard off-the-shelf types, are de- 
scribed in brochure prepared by Feedback 
Controls, Inc., 1332 No. Henry St., Alex- 
andria, Va. 
© Etched circuit techniques using Kodak 


'— = Photo Resist, new highspeed light-sensitive 
AXELSORI Citas Sullaite Gondiatle trem Mnetees tee@ek On” 
LO7FL bulletin available from Eastman Kodak Co., 


Graphic Arts Sales Div., Rochester 4, N. Y. 


We would be glad to show you through or send 
Facilities Booklet 5037. 





® @ Expanded scale panel voltmeters for both 

AXELSON MANUFACTURING COMPANY a.c, and d.c., including 2%4-in.-dia. unit, are 

described in 4-page bulletin. Arga Div. 

ivisi OF ° ° . 4 

DIVISION U. S. INDUSTRIES. INC Beckman Instruments, Inc., 220 Pasadena 
GENERAL OFFICES: P.O. BOX 56335. VERNON STA., LOS ANGELES, 58 | Ave., So. Pasadena, Calif. 
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| faster, safer 
|S if 
maneuverability 


Loud and Haskel are pioneers in the design 
and development of power steering. With the 
advent of jet aircraft, it was necessary to pro- 
vidg the pilot with controls that would insure 


faster and safer ground maneuverability. 
uf was the originator of the first package 


ssembly including power steering cylinder, 


menmeameamen es es oe = =e =, 


Ateering control valve, shimmy damper, 
damping orifices, and thermal temperature 





compensators all in one unit assembly. Loud 
was the first large volume producer of this 
rotary output assembly steering unit, and 
has now become one of the largest producers 
of power steering for aircraft in the country. 
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“Producing Today... Tomorrow's Aircraft 
Requirements” has resulted in many “firsts” 
An example is the design and development 
of electrical control for power steering, to 
replace all mechanical connections between 
pilot and nose wheel. Now the pilot has closer 
control than ever before obtained, with con- 
siderable savings in weight and initial cost, 
as well as installation and checkout time in 
the airplane. 


“PRODUCING TODAY...TOMORROW’S AIRCRAFT REQUIREMENTS’ 


Engineering and design 
development by 

Haskel Engineering Associates 
Glendale, California 


H.W. LOUD MACHINE WORKS, INC. sachet diced dlmeahe Soovios Coup. 


Glendale 4, California 





DEPT. 11 Resident Sales Engineers located in 

Seattle, Wash. 
969 EAST SECOND STREET +» POMONA, CALIFORNIA =. 
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Reduce Air Frame Wetght 

















Use AEROQUIP 617 
LIGHTWEIGHT AIR FRAME HOSE 
For Fuel And Oil Lines 


The Navy's newest jet fighter, the Grumman 
F9F-9, is one of the world’s few combat planes 
capable of supersonic speeds in level flight. 


Important savings in weight were achieved 
by using Aeroquip 617 lightweight air frame 
hose instead of conventional types for 
fuel and oil lines. 


Aeroquip 617 hose is recommended for 
use with lubricating oils made to speci- 
fication MIL-L-7808 as well as petro- 
leum products. Complete technical 
information is given in Aircraft En- 
gineering Bulletin AEB-2 . . 
please write for it. 


A lighter wire braid im- 
bedded in a thin, tough wall 
reduces hose weight without 


sacrificing performance. 


Detachable, reusable alumi- 
num fittings designed with 
extremely short socket pro- 
vide further weight savings. 


=w\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 
(A Subsidiary of Aeroquip Corporation) 


Manufacturers of Aeroquip Flexible Hose Lines with detachable, reusable Fittings; Self-Sealing Couplings; Brazed Aluminum Elbows 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A AND ABROAD @ AEROOUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS INU.S.A ANDABROAD 
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MINIATURIZED CONTROL BOXES are in mass production at Edison plant. 


AF Buys New Temperature Alarm 


A new overtemperature alarm system ing B-50 Superfortresses where it will 
to monitor aircraft cquipment sus protect generators and alternators. Ea h 
ceptible of overheating has been put aircraft will be equipped on a retrofit 
in production by ‘Thomas A. [dison basis with eight complete systems—six 
Inc.’s Instrument Division for generators and two for alternator 

Air Force has ordered close to a [he system, developed in coopera 
quarter of a million dollars’ worth of tion with W right Air Development 
the equipment for installation on Bo« Center engineers, also is approved for 
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B-50 MOUNTING RACK f 


or eight control boxes is tailored for fuselage-mounting. 
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installation on the Douglas C-124 
Globemaster, according to Edison. 

> Sensitive and Speedy—The new alarm 
system is sensitive enough to detect 
minute temperature changes through 
the tip-sensitive temperature detector 
which is spring-loaded against the 
equipment to be protected. A metal 
strap holds the detector in place. 

As soon as temperature limits are 
exceeded, the system gives an immedi 
ate alarm, visually, aurally, or both. 

Other features 
e Positive and accurate. ‘The system is 
practically immune to vibration, ac 
cording to the company, therefore gives 
positive warning only when a real dan 
ger exists. Built-in accuracy is said to 
assure that it will operate only at pre 
determined temperatures 
e Compact and reliable. The singk 
circuit control boxes are the size of two 
king-size packs of cigarettes—-34x2 6x 
ig in. Weight is 0.65 Ib. alone or 0.8 
lb. with cradle. In the B-50, eight 
boxes are mounted on a rack tailored to 
fit into a specific location in the plane's 
fuselage. Weight of the entire eight 
system package in the B-50 comes to 
less than 20 Ib., including all com 
ponents and wiring 

Reliability has been achieved by hav 
ing separate, independent circuits for 
cach point being protected. The slight 
pace sacrifice is relatively unimportant, 
says Edison 
> System Components—Fdison’s over 
temperature alarm system uses standard 
l. dison-designed ind manufactured 
electrical resistance temperature de 
tectors as sensing elements. The over 
temperature systems use tip-sensitive 
type detectors. Stem-sensitive units are 
available to measure such elements as 
oil Or ait 

The control assembly, Savs Edison, 
is essentially a Wheatstone Bridge us 
ing a sensitive relay to detect the un 
balance caused by an increase in r 
sistance in the detector. A miniature 
slave relay carries the load necessary to 
operate a warning lamp and/or audibl 
alarm in the flight compartment. 

When the temperature reaches th« 
alarm point, the bridge unbalances and 
the contacts of the sensitive relay close 
At the same time, the slave relay oper 
ates and locks the circuit in the alarm 
condition until the reset button is 
actuated 

A test circuit permits remote testing 
of all components and wiring of the 
system. 
> Versatile Pox—Fdison engineers say 
their control box’s versatility allows 
single, basic control system to be 
used as a fire detection system or as a 
variety of overtemperature alarm and 
indicating systems. 

lhe alarm systems can be designed 
with or without visual indication of 
ictual temperatures being experienced 
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MINIATURIZATION techniques produce 


unit about the size of match box. 


ay a 





DETECTOR TIP (arrow) is mounted on 


special collar, protects a.c. generator. 


at the source when the alarm point oc 
curs. Also, a multiple-alarm system may 
use but a single visual indicator with a 
selector switch to connect it with any 
particular alarm system desired. 

Still another advantage of the unit, 
says Edison, is that “‘its single-cell con 
struction has the advantage of reducing 
to a minimum the time required to 
tailor the circuit to each new problem. 
Its simplicity makes it easy to put into 
production without extensive tooling, 
with little or no additional personnel 
training and with only minor changes 
in inspection procedures.” 

The device can provide automatic 
alarm on temperature rise, fall or on 
temperature differential spread 


Avianea Cony erting 


30 DC-3s to Hi-Per 


Avianca, Colombian airline, is con 
verting 30 DC-3s to the Hi-Per configu 
ration, replacing the transport’s two 
1,200-hp. Pratt & Whitney R1830 with 
1,450-hp. P&W R2000s. 

The conversion (Aviation WEEK 
Nov. 1, 1954, p. 70) will increase the 
aircraft’s speed by 34 mph., improve its 
rate of climb and single-engine ceiling. 

Average total cost of Avianca’s DC-3 
fleet conversion, to be handled by Pan 
American World Airways’ Latin Ameri 
can Division, will be $80,000 per plane. 
Engineering cost will be $7,500 each. 
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New Jet Ignition 
7. 
Uses High Frequency 

A new high-frequency type of igni 
tion system has been developed for gas 
turbines by the Plessey Co. in conjunc- 
tion with D. Napier & Son, the paten- 
tees. 

The system, which operates on the 
capacitor discharge principle, is said 
to offer these advantages: 

e High spark repetition rate (50 per 
second). 

¢ Low initial firing delay (less than 10 
microseconds). 

I'he system uses a conventional type 
of spark plug. 

Plessey says that the insulated gap of 
the igniter plug is ionized by means of 
a high-frequency, high-voltage initiating 
surge, immediately followed by a low 
voltage discharge of relatively large 
energy content. The high-frequency 
component helps to insure a discharge 
through fouled plugs. 

In applications where large quantities 
of unburned fuel would accumulate in 
the combustion chamber if the repeti- 
tion rate were low and the initial firing 
delay prolonged, the high rate and low 
delay of the new system would be ad 


vantageous. ‘The system delivers its 
spark during the short period of favor- 
able combustion conditions, so less en- 
ergy is required by the ignition system 

Plessey is providing experimental 
units to gas turbine manufacturers for 
test to determine the best arrangements 
for effective ignition. 


Afterburner Actuator 
Needs No Lubrication 


Powered by air taken from a jet en 
gine’s compressor, a new stainless steel 
actuating cylinder and piston for after- 
burner nozzle control operates without 
need for lubrication, the manufacturer 
notes. 

Installation requires no mounting 
bracket. The assembly connects through 
a }-in. hole in ball end and 4-in. hole 
in cylinder end, providing flexibility at 
both terminals. 

Weighing 2.875 lb., the Model RD- 
10400 has a piston area rated at 240 
Ib. force per 100 psi. applied air on the 
extension stroke and 220 lb. on the 
retraction stroke. 

Lear-Romec 
Elyria, Ohio. 


Division, Lear, Inc., 





Plane Servicer Planned for Arctic 


Designed for advanced base and cold 
weather multi-purpose servicing of fighter 
aircraft, this vehicle, furnishing pneumatic, 
hydraulic and electric power, was recently 


demonstrated to USAF’s Alaska and North- 


east Air Commands at Longren Aircraft 
Co., Torrance, Calif. Servicer also carries 
special tools and can be used for towing. 
It is a joint venture of Longren and Air- 
craft Maintenance Systems, Inc. 
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To assist managements in answering such 
ro ltl-t5 lols Mm Mal -WdoliileEe A Lele} (oldie le|-ME @eld ele] del, 
AL accolnting ? through its Computer Systems Division, offe 
. ¢ ad to business and industry the consulting serv 
. 


of a team of scientists, engineers and busine 







In production control? Payré 
Customer billing? 
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own to sell to non-military customers, but with 






What make of equipment is best: understanding of available machines and 
. techniques, thi roup is in D0sSIiItion to be 
What changes in company methods and Tice Wns tectaaendation.. 






procedures would be required? Omer activities of the Computer Systems Div 


sion include a program of development of an 






rele Nelala-te| type of digital computer Tel malitiicla’ 
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general-purpose computing equipment 

These activities comprise a part 
program whereby The Ramo-Wooldrid 


els elelcehivels Toto) eM lomiilelislielismelsgelelem: 


The Ramo-Wooldridge Corporation of the important field of automat 
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DEPT. AW-7, 8820 BELLANCA AVENUE, LOS ANGELES 45, CALIFORNIA 
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FARMINGDALE, NEW YORK 


FLETCHER 


designs 
products 
economically 


ROSEMEAD, CALIF. DAYTON, OHIO WASHINGTON, D. C. 
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OFF THE LINE 





AiResearch Manufacturing Co. has been 
tapped to provide the complete cabin 
conditioning system for Boeing KC-135 
jet tanker-transport series. 


“Setting the Record Straight on the 
Pratt & Whitney R-1830-94” is title 
of 42-page illustrated booklet issued by 
Steward-Davis, Inc. The air agency 
says it assisted in obtaining the original 
certification to install this higher per- 
formance engine in Douglas DC-3 and 
Lockheed Lodestar aircraft in 1951. 
Copies are available to pilots and op- 
erators. Address: 13501 South West- 
erm, Gardena, Calif. 


Rohr Aircraft Corp. pneumatic system 
joints for Boeing B-52 bleed air ducts 
permit leakage of only .0002% of total 
duct flow at operating temperatures and 
pressures. Units, being all-metal, have 
good high temperature characteristics 
and handle air with temperatures ap- 
proaching 1,000F without trouble, ac 
cording to the manufacturer. Pressures 
run close to 300 psig. The joints are of 
both the ball and slip type. Ducting 
using Rohr joints has a weight advan 
tage over systems using thin-wall bellows 
to absorb motion and deflection, be- 
cause the joints can carry basic tension 
loads inherent in the duct, allowing use 
of simple, lightweight duct supports. 


First USAF planes to be equipped 
with a fire-resistant hydraulic fluid are 
Douglas C-118As. Planes coming off 
the production line are being factory- 
equipped with Monsanto Skydrol. C- 
118As already in service will be con 
verted in the field to Skydrol. 


UAL should finish fleetwide installation 
of Collins Radio 360-channel VHF re 
ceivers and transmitters in its nearly 200 
aircraft by summer. ‘The equipment, 
which replaces older units providing 50 
channels, will cost United $1 million. 








Two Off the Shelf 

Airwork Corp. recently received an 
order for two R1830-75 engines (for a 
DC-3) on an exchange basis from Great 
Lakes Carbon Corp. 

The Millville, N. J., engine overhaul 
agency did not have any -75 versions of 
the R1830, nor apparently did anybody 
else, and Great Lakes Carbon wanted fast 
delivery. So Airwork built up two com- 
plete engines from scratch, using only 
on-the-shelf spare parts—an unusual way 
for an overhaul agency to supply aircraft 
engines. 

The entire job took 45 days 
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MICRO SWITCH Precision’ Sw 


A PRINCIPLE OF eoop Dias 


This‘switch has 
ALL you have asked for 
in a sealed subminiature switch! 


HIGH CAPACITY 


RELAB 7, 


rt 





Check these features against 
your most critical requirements 


Absolutely environment-proof: 

Switching element is sealed with an elastomer 

plunger seal. This is bonded to both the pin High electrical ratings: 

plunger and the metal housing. The switch ele- Electrical rating is 30 volts d-c, 2.5 amperes 
ment is embedded in an epoxy casting resin which inductive, 4 amperes resistive. Maximum inrush 
also seals the leads. The exterior is of corrosion- is 15 amperes. 

resistant, treated aluminum. 


Light weiaht i si Long life: 

'g : otis — son ; . Minimum mechanical life, 300,000 operations 
Unit is %” long and 11/32” thick. Weight is less under average use conditions. 
than .03 oz. 


Wide temperature range: 
Designed to give trouble-free operation in a tem- 
perature range of from —65° F to plus 180° F. 


There are always new switches and new as- 
semblies on the drawing boards and on test 
at MICRO SWITCH. Don't experiment. Call 
MICRO SWITCH first. It is the short cut to 
getting THE switch for your application. 


s— A complete line of snap-action —— ak “> 
Vere otoreddd@ 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 
switches. Available in a wide variety of sizes, 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


acteristics. For all types of electrical controls. 
in Conede, Leaside, Toronto!7,Ontorio *« FREEPORT, ILLINOIS 
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out front 














More personal planes are 
equipped with Sensenich 
Propellers than any other 
make . . . certain proof of com- 
plete dependability. 

Fixed Pitch 

METAL 
CAA approved up to 165 hp 
& 


Skyblade 
CONTROLLABLE 
CAA approved up to 165 hp 
e 


Fixed Pitch 
woop 
CAA approved up to 225 hp 
e 


up to 3000 hp 
Write for bulletin and price list 
Dept. AW, Sensenich Corp., Lancaster, Pa. 
Sensenich PROP SHOP... prompt propeller 
repoir of all mokes fixed pitch Wood. 
Sensenich, Hartzell, Beech Controllables, 
Metal or Wood; Sensenich and McCauley 
fixed pitch Metal. Mognafiux, etching, ano- 
dizing and plating service 

























Aerodynamicists 


% New subsonic and supersonic projects 
are creating an urgent demand for aero- 
dynamicists at Northrop Aircraft, Inc.: 
America’s first company in the vital devel- 
opment, design and production of all- 
weather and pilotless aircraft. 


% If your training and experience quali- 
fies you for one of these challenging 
assignments, please telephone or wire 
collect: 


Mr. Robert Ehinger 
Manager of Engineering 
Industrial Relations 
Northrop Aircraft, Inc. 
Hawthorne, California 


% Expense-free Los Angeles interviews 
will be arranged for qualified applicants. 


NORTHROP AIRCRAFT 
INCORPORATED 
HAWTHORNE, CALIFORNIA 
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NEW AVIATION PRODUCTS 





Lightplane Prop Line 
Features New Airfoil 

A new line of fixed metal propellers 
for lightplanes up to 165 hp., featuring 
a departure from the commonly used 
RAF-6 airfoil, is in production. The 
new props are being supplied as factory 
installations on Piper PA-18s and PA- 
22s. ‘Tests are currently being run to 
have the new unit approved for the 
Cessna 170. 

The new 74-in.-dia. prop utilizes 
modified NACA Series 6 airfoils and 
somewhat thicker blades than previous 
models. Blade tip is wider and flatter 
than earlier types and the activity fac- 
tor is approximately higher, the 
maker reports. Basically, the new linc 
was designed to absorb more efficiently 
the higher-horsepower engines being 
used by modern lightplanes and yet 
avoid excessive vibration. The pro- 
pellers are fabricated of Alcoa 25ST6 
aluminum heat-treated forgings. 

Sensenich Corp., Lancaster, Pa. 


= oy 
74 


Hardness Tester-Scope 
Is Combination Tool 


Where the amount of hardness test 
ing OF microscopic measuring is not 
sufficient to warrant buying two sepa 
rate instruments, a combination prod 
uct is available. 

Device consists of a Leitz micro 
hardness tester for checking small or 
thin parts, fine wires and the like, or 
surface lavers of nitrated or case-hard 
ened work. Indentation, visible at 400X 
magnification, is by means of a Vickers 
diamond. ‘The indentation can be meas 
ured to 0.0005 mm. When used as a 
measuring microscope, the 100X mag 
nification lens is used. 

A special micrometer cross-slide stage 
has heavy-duty 1l-in. micrometer drums 
eraduated directly in 0.0001 in. without 
vernier, with total measuring range of 


SEL 





ONE INSTRUMENT does two jobs. 


- 


2 x 14 in. Gage blocks or other mas 
ters give additional capacity. 
George Scherr Co., 200 Lafayette 


St., New York 12, N. Y. 


New Voltage Regulator 
Eliminates Moving Parts 


An all-static regulatoz, designed to 
provide precise voltage regulation for 
400-cycle generating equipment and 
protect aircraft and electronic equip- 


ment from overloads, uses magnetic am 
plifiers, power current transformers and 
selenium rectifiers to mainte 
nance and provide more efficient opera- 
tion, the maker states. Usable for direct 
cxcitation of the a.c. machine, the unit, 
designated RX400, eliminates the need 


le ssen 


for a rotating d.c. exciter. It can be 
regulated to +4%. 
Inet Division, Leach Corp., 4441 


Santa Fe Ave., Los Angeles 54, Calif. 


Remote Recorder Monitors 
Wide Range of Tasks 

A simply installed 30-channel re- 
corder gives instantaneous, permanent 


ca 

in stock 
CERTIFIED QUALITY... 
QUICK DELIVERY 


PRODUCTS: Carbon, Alloy & Stainless Steel 
Bars, Structurals, Plates, Sheets, Tubing 
Reinforcing, Babbitt, Machinery & Tools, etc. 


RYERSON 


JOSEPH T. RYERSON & SON, INC., PLANTS: NEW YORK © PHILADELPHIA * CHARLOTTE, N.C. 


BOSTON «+ CINCINNATI + CLEVELAND «+ DEYROIT «+ 


MILWAUKEE ¢ ST.LOUIS « LOS ANGELES 


PITTSBURGH «+ BUFFALO + CHICAGO 
SAN FRANCISCO «+ SPOKANE «+ SEATTLE 


AVIATION WEEK, February 14, 1955 








SRE cen gy 


which way* 
to measure 


vy jet engine 
KOLLSMAN y . 
—— LZ performance? 


used on 


Convair’s F-102 
McDonnell’s F-101 











STMETERS 


to indicate PRESSURE RATIO 
to indicate DIFFERENTIAL PRESSURE 


THR 


enn eee KOLLSMAN is in production... 


ois aur on components for BOTH TYPES — for Remote or Direct reading 


~ 


. Accuracy: .015 in 100% of readings 
at room temperature. 


025 in 85% of readings ; ler ¢ arter ce _ K 7 ‘ 2e aki 
at —58°C and +70°C For over a quarter century, Kollsman has been making pre- 





035 in 15% of readings - 5 ene , . . 
pe Be 4 Fy cision pressure sensitive mechanisms using displacement type 
2. Altitede: Ne specific limitation. diaphragms. This diaphragm can be called the heart of a 
3. Power: 115V, 400CPS, single phase, 18VA ; as 
4. Pressure Ratio Range: 1.2 to 3.4 thrustmeter pressure indicating system. 
5. Pressure Ranges (operating): 
Pt>=2 to 50” Hg. Abs " ; ; 
- ane ~~ fhe, Abs Our long experience making displacement type diaphragms 
7—Ftp=U.4 to g : 
6. Temperature Range: —55°C to +70°C. guarantees reliable thrustmeters. 
, 7. Weights: 
Transmitter: 2.2 Ibs ‘ , , 
Indicator (including integral Proven Kolisman displacement type diaphragms, when 
amplifier): 1.8 Ib. : : ? : A 
8. Response: Full Range in 7 seconds. fitted with Kollsman Synchrotels, comprise the transmitters 


for remote indicating types. Thousands of Synchrotels are now 


in use in other applications equally demanding of accuracy 
and durability. 

Tailor-made Thrustmeters can be supplied for any 
engine-airplane combination. Write for complete technical 
information. 

*The Pressure Ratio System has advantages for indicating optimum 


climb and cruise throttle setting, whereas the Pressure Differential 
System has a definite advantage at take-off. 






Actual photograph 





0 | | S m q n ASTRRRER ConreEnrIes 


80-08 45th AVE., ELMHURST, NEW YORK + GLENDALE, CALIFORNIA « SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 
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in the AGE OF PERIL 


2 2 nd Annual Aviation Weel: 





¥ 


“Inventory of Airpower” Edition 


will cover vital aviation subjects on global scale 


AVIATION WEEK'S 22nd ANNUAL “INVENTORY OF AIRPOWER”’ EDITION —“Airpower in the 


Age of Peril” — covering every phase of U.S. civil and military aviation, and providing the latest 


information on foreign airpower, will be published March 14, 1955. Featuring the complete story 


of the transition from the Korean crisis buildup to the solid industrial and airpower base necessary 


to meet the requirements of U.S. Policy over the long pull, this important issue will hold signifi- 


cant and lasting interest throughout the aviation world. 


Aviation management men, engineers, military and 
government officials will read, refer to and depend 
upon “Airpower in the Age of Peril.’ Only in this 
edition will be found full information on fiscal 1956 
federal aviation budgets, new procurement and financ- 
ing regulations . . . ground rules that will guide Air 
Force and Navy policy in doing business with the 
aviation industry over the next two years, as well as 
latest reports from AVIATION WEEK correspond- 
ents in every part of the world on significant develop- 
ments abroad. 

Reference tables especially designed for “Airpower 
in the Age of Peril” will give new, revised specifica- 
tions on U.S. and foreign aircraft, missiles, and 
engines. Special reports will cover the expansion of 
the guided missiles industry, the conversion of do- 


W E E K A McGRAW-HILL PUBLICATION Cat 





mestic and international airlines from piston to gas 
turbine powered equipment (including full statistical 
coverage of all U.S. and foreign airline operations), 
the expanding role of equipment and component man- 
ufacturers in the weapons system development and 
production cycle, and avionics in military and civil 
aviation. This storehouse of vitally needed aviation 
information will be used constantly wherever aviation 


business is transacted. 


rhis extremely great usefulness to the aviation industry 
gives “Airpower in the Age of Peril” prime impor- 


tance as an advertising medium. Aviation companies 


and their suppliers will find the long-lasting selling 
power of this significant AVIATION WEEK issue 
unmatched in aviation publishing today. 






MARCH 14, 1955 









National Bonk Bidg. Detroit 26, Mich., 856 Penobscot Bidg., London E. C. 4, England, 95 Farringdon Street. Los Angeles 17, Calif., 1111 Wilshire Blvd. 





Pittsburgh 22, Pa., 738-9 Oliver Bidg. Philadelphia 3, Pa., 17th ond Sansom Streets. San Francisco 4, Calif., 68 Post Street. St. Lowls 8, Mo., Continental Bidg. 
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We can’t provide you with a successful career . . . that’s up to 
you. But it takes more than ability and hard work,— it takes op- 
portunity,—and that we can provide, for McDonnell Aircraft 
offers every chance for professional growth and achievement. Is 
this your opportunity? 


@ DESIGN PIONEERING,—our daring engineering pro- 
gram has resulted in many aviation “firsts”, . . . from 
the FH-1 Phantom, first Navy jet to land on a carrier. . 
to the F-101 Voodoo, world’s most powerful fighter, now 
in production. 

@ HIGHLY DIVERSIFIED BACKLOG,—emphasizing the 
broad scope of our engineering activities and the bright 
outlook of future job security in all phases of engineer- 
ing development. 

@ OUTSTANDING ENGINEERING FACILITIES,—for both 
research and physical testing, enable our engineers to 
increase their technical knowledge while providing them 
with the very best “tools of the trade.” 

@ ADVANCEMENT,—continual expansion of our three 
engineering divisions has made possible rapid advance- 
ment for many able and ambitious engineers. 


Today, new contracts are again causing organizational changes 
that will create many responsible and stimulating positions for 
DESIGNERS and other aircraft engineers. For further information, 
write: 
TECHNICAL PLACEMENT SUPERVISOR 
P. O. Box 516, St. Louis 3, Mo. 


MEDONNELL 4,54 (aati 


“y , : : 
4, Pui AKA Sth caytine AND ye Coy * ST.LOUIS 3 ,MO 
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DEVICE WATCHES up to 30 i, 


record of operation, cycle, down-time 
of up to 30 production machines or 
other activities. 

The device utilizes electrosensitive 
paper, upon which tiny styli record 
activity passed along by electric current. 
Record is smudgeproof, the maker 
notes. Attachment is by means of 
simple switches readily connected to 
the machine or other activity to be 
monitored. A line runs from the 
switch to the recorder. The device 
requires no skills to set it up, operate 
or maintain, the firm states. 

Two models are available: Type 
230A-6 with tape speeds of 1 and 6 in. 
per minute and Type 230A-12 with 
speeds of | and 12 in. per minute. 

Alden Electronic & Impuse Record- 
ing Equipment Co., Roger Staples, 
Dept. 78, Westboro, Mass. 


Light Oxygen Console 
Fits Business Planes 
Business aircraft owners are offered a 
new oxygen console weighing only 3 Ib. 
with five mask outlets, for about $300. 
Mountable anywhere in the cabin, it 
can be attached by two quick-disconnect 
brackets to the oxygen cylinder, which 
may be placed in the baggage compart- 
ment. ‘lo operate the console, it is set 
at cruising altitude and as many masks 
as needed are plugged in. Each outlet 





CONSOLE mounts anywhere in cabin. 
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Rate 


Gyros 


ae flotation ietanite of constructi 


highly developed by A 
with “designed-in” r 


DEPENDABILITY in all American Gyro sys 
components. 

“ ae 
Openings are now 


AMERICAN GYRO 


3030 NEBRASKA AVE. 
SANTA MONICA, CALIFORNIA 
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is an on-off valve. Disposable masks 
are 85 cents each. 

ee Son Scott Aviation Corp., 275-P Ene, 
Lancaster, N. Y. 

FYRE-TITE 

FRIGI-FLEX 







Identification Camera Gives 
Badge Prints in Minutes 


Utilizing the Polaroid “print-a-min- 
ute” principle, a new identification 
camera rig can be operated without 
| need for a darkroom or experienced op- 
erators. Up to 110 employes per hour 
can be photographed, the maker states. 

Camera package includes a mounting 


and lighting system and a positioning 





for -LOW temp for -LOW temp for -LOW temp. for -LOW temp ° . 
Fiberglass mott core with Withstands 2000° F. fire +500” to —125° F.~solid +500° to —125° F.—hellow | bar for accurate focus. Designated 
mina. Se abbicnne th. danni, iitieewee i Model F-301. the : nt i yrt 
7 ° sicoss bber inepregnatedRbergams covering” tee | Model F-501, the equipment is port- 
— able and can be set up quickly, permit- 


ting photographs to be made for 
visitors’ badges, if desired. Two identi- 
| cal prints are made with each exposure, 
four photos per piece of Polaroid film. 
Fairchild Camera & Instrument 
Corp., Syosset, N. Y. 








for -LOW temp. for -LOW temp. for -LOW temp for -LOW temp 

Fibergloss matt core Silicone sponge rubber core Solid silicone rubber core Hollow core—resilient, flex 
covered with Tefion-Fiber- covered with Teflon-Fiber with Teflon-Fibergiass or ible tube mode up of mui 
glass of Neoprene impreg glass of Neoprene impreg- Neoprene impregnated tiple plys of Neoprene 
nated Fiberglass nated Fiberglass. Fiberglass covering impregnated Fibergioss 





Aircraft hinges H84 and H85 make 
possible fastening doors without neces 
sitating skin cutout in airframe, manu 
facturer says. Hinges require only .450 
in. maximum depth dimension below 
the skin surface and can be fastened to 





door and structure with rivets or spot ‘ 
for LOW temp for LOW temp. for LOW temp. for LOW temp welding. Available with or without 
Excellent abrasion resist- Extra resiliency ond abro. Moderate resilience, good Hollow tube core, either . ' . . 
ance. Fiberglass matt core sion resistance—sponged abrasion resistonce—solid extruded silicone rubber or spring Ic vad ing and in lengths of two 
with covering of impreg silicone rubber core with silicone rubber core with multiple plys of fabric 5 5 5 


noted Nylon, Orion 
er Dacron 


tinea waaaaws  *wtatmeta. inches to six inches in increments of 
one inch.—Hartwell Aviation Supply 


Co., 9035 Venice Blvd., Los Angeles 


For All | 34, Calif. 


Large bore bearings of thin section 
Tem peratu res are finding application in helicopter 
and jet engine gear boxes, accessory 
Arrowhead, originators of Fiberglass covered drives and machine tools.—lafnir Bear 
sponged silicone seals, offers a complete line of resilient compression seals for engine ing Co., New Britain, Conn 
firewalls, bulkhead, compartment and hatch sealing and other aircraft uses. Fyre-tite 
seals withstand a 2000° E—15 minute fireproof test, and operating temperatures 
from —125° to +-500° F. Frigi-Flex seals combine resiliency and flexibility at moder- 
ately high to extremely low temperatures with exceptional toughness and abrasion 
resistance. Both Fyre-tite and Frigi-Flex seals are light weight, resistant to heavily 
concentrated ozone and to engine fluids. 


Inexpensive universal joints in two vari 
ations are intended for application 
where flexible shafting is inadequate. 
Dual-type universal joint allows lateral 
and angular displacement between con 


Twenty-seven basic material combinations in five standard shapes meet most necting shafts, and operates with in- 
aircraft requirements; custom made shapes and materials for special purposes. | cluded angl¢ s of 90 deg. or more: other 
unit comprises a universal couple re 


Write for engineering 
data and information 


sembling a universal joint except that 
the block floats within the forks with- 
out pivot pins, allowing for moderate 
angular misalignment when connected 
to stably supported shafts.—Kupfrian 
Manufacturing Corp., 351 State St., 
Binghamton, N. ¥ 










2343 CURRY STREET, LONG BEACH, CALIFORNIA 
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You Get Many Benefits 
ONE OF A SERIES moe es ; 
by Specifying MICKERS, Hydraulics 











Unmatched Facilities 


For Hydraulics Development, Design, 


Manufacturing and Application 


In resources for research, design, development, circumstances. As a result, you get more for your 


manufacturing and application, Vickers is un- money when you buy Vickers Hydraulic Equipment. 





matched in the hydraulics field. The five plants 


ee 
| shown above employ more than six thousand people. V I< K E ie $ 


These plants are strategically located to best serve Incorporated 
° P ° ° e ° DIVISION OF THE SPERRY CORPORAT 
the diversified industries that use Vickers Hydraulics. : 
) 1462 
OAK MAN BLVD. m4 Fret. RO Tok? Tele! >. 


b Application Engineering and Servi 
The large scope of these operations makes it Box 213 « El Segundo, California, 2160 E. Imperial Highway « Detroit 
32, Michigan, 1400 Oakman Blvd. « Additional Service Facilities at 

Miami Springs, Florida, 641 De Soto Drive 


economically practicable for Vickers to develop 
TELEPHONE: TOwnsend 8-5100 « TELETYPE: “TWX” DE89 
TI 


facilities that would be impossible under other <LEGRAMS: Vickers WUX Detroit « CABLE: Videt Detroit 


6627-RA 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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BEECH 
BELL 
BOEING 


DOUGLAS 


May 1951 and May 1954 
GENERAL DYNAMICS 


GRUMMAN 


LOCKHEED 


MARTIN 
NORTHROP 
REPUBLIC 


UNITED AIRCRAFT 


as of Dec. 31, 1953). 


Aviation Week compilation 





50% stock dividend was made in January 1949 
2-for-1 stock split was effected in February 1952. 
50% stock dividend in May 1952 was followed by a 2-for-1 stock split in May 1954. 


3-for-2 stock split in March to holders of record Feb. 2 follows 2-for-] 


100% stock dividend will be paid Mar. 10 to holders of record Feb. 23. 
2-for-1 stock split of November 1950 followed the 2-for-1 stock split 


2-for-1 stock split effected in July 1951. Also, 


January 1953 and again in January 1954. 

10% stock dividend was paid in December 1954. 

10% stock dividends were paid in December 1953 and 1952. 

10% stock dividends have been paid in December 1954, 1953, and 1952 


20% stock dividend was paid in May 1, 1951 (also, Chance Vought was “spun-oft” 


stock splits in 


in June 1948. 


10% stock dividends were paid in 








Stock Splits Mark Strong Market 


Ihe recent stock split and increased 
cash dividends voted by Douglas Air- 
craft Co. provide another manifestation 
of the high degree of prosperity cur- 
rently being experienced by the aircraft 
builders (AW ~ 31, p. 7). 

Douglas will effect a 3-for-2 split to 
stockholders of record Feb. 2 the first 
week in March. In addition, a quar- 
terly cash dividend of 75 cents per 
share and an extra of 75 cents will be 
paid on Feb. 23. Prior to this action, 
the company paid three quarterly 
dividends of 62.5 cents plus two extras 


FLETCHER 


produces 
fire 
bombs 
efficiently 


ROSEMEAD, CALIF. 
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DAYTON, OHIO WASHINGTON, D. C 


of 87.5 cents and one of $1.625 

At present, Douglas has 2,459,860 
shares outstanding. In May 1954, the 
company split its stock on a 2-for-] 
basis. ‘This followed a previous 2-for-] 
split effected in May 1951. As a result 
of the up-coming split, there will be a 
total of 3,689,790 shares outstanding 


Contrast this with only 600,000 shares 
prior to May 1951. 
> Paper or Profit?—Theoretically, stock 


splits do not create any new values, in 
themselves, or give the stockholder any 
thing new which he did not previously 





| TRANSISTOR & 


DIGITAL COMPUTER 
| TECHNIQUES 


applied to the design, development 


and application of 


AUTOMATIC RADAR DATA 


PROCESSING, TRANSMISSION 
AND CORRELATION IN 


LARGE GROUND NETWORKS 


ENGINEERS 
& 
PHYSICISTS 


Digital computers similar to the successfu ! 
Hughes airborne fire control computers 
are being applied by the Ground Systems 
Department to the information processing 
and computing functions of large ground 
radar weapons control systems, 

The application of digita! and transistor 
techniques to the problems of large ground 
radar networks has created new positions 
at all levels in the Ground Systems Depart- 
ment. Engineers and physicists with experi- 
ence in the fields listed, or with exceptiona |! 
ability, are invited to consider joining us, 





fle lds include 


TRANSISTOR CIRCUITS 
DIGITAL COMPUTING NETS 
MAGNETIC DRUM AND CORE MEMORY 
LOGICAL DESIGN 
PROGRAMMING 


VERY HIGH POWER MODULATORS 
AND TRANSMITTERS 


INPUT AND OUTPUT DEVICES 
SPECIAL DISPLAYS 
MICROWAVE CIRCUITS 








RESEARCH AND 


ABORATORIES 


DEVELOPMENT It 





Culver City, Los Angeles County, California 
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Engineered for 
Colo) Py olarele) Maat-lialt-jal- lal et eee 


Now a solid coaxial cable linked to a control assembly designed 
without electronic tubes or complex mechanisms assures maintenance- 
free service with least amount of personnel training. Low impedance 
operation eliminates possibility of false alarms due to moisture or capacitive 
effects in the new EDISON aircraft fire detection system. 


Another important development from the world-famous EDISON 
Laboratory that increases the reliability of this system is its 
ability to signal fire even with a break in the sensing cable. 


Check these other outstanding features, too: 


“direct operation — from 28 volts d.c. without @ maximum versatility — a single detector cir- 
amplifiers of any kind. cuit may have varying temperature alarm 
points. 

® simple to install, easy to maintain—exclusive 
spring clamps reduce cable installation to 

@®extreme flexibility — permits installation in seconds, and there are no brittle parts to 
irregular and inaccessible spaces. fracture in the easily flexed cable. 


@rapid response — signals “Fire Out” automati- 
cally; responds repeatedly to fire exposure. 


Here is the finest fire detection system ... especially designed for today’s high- 
speed, high-performance aircraft. W rite today for complete details. 


Q Edivon. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edison 


INCORPORATED 
INSTRUMENT DIVISION * 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 
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possess. A 2-for-1 stock split, for ex- 
ample, merely gives a shareholder two 
pieces of paper in place of one repre- 
senting the same equity. 

As a practical matter, however, stock 
splits generally are most welcome and 
invariably warm the hearts of stock- 
holders. These splits are harbingers of 
rising earnings. ‘hey frequently result 
when market quotations reach high 
price levels. By increasing the number 
of shares outstanding, they tend to 
broaden marketability. They narrow 
the spread in quotations, facilitating 
the purchase and sale of the stock. In 
the process, market stability and quality 
improvement is engendered. Further, 
the number of stockholders is also in- 
creased, thus uncovering new support 
for possible financing. 

There can be no doubt that an early 
Douglas stockholder has done remark- 
ably well as he collected the repeated 
“pieces of paper” through stock-splits, 
plus liberal cash dividends. For ex- 
ample, in late 1950 it would have been 
possible to have bought 100 shares of 
the old Douglas stock (before any splits) 
for around $7,500. These 100 shares 
have now grown to 400 shares (and will 
soon be 600), and command a current 
market quotation of more than 
$56,000. In addition, during this four- 
year period, total cash dividends of 
$4,352 have been received. 
> Stock Dividends Too—Separate and 
distinct from stock splits are stock 
dividends. Stock dividends are paid 
either to supplement or in lieu of cash 
dividends. 

Qualified by the position and earn- 
ings trend of the company involved, 
stock dividends are generally greeted 
as favorable by stockholders, but not 
always. For practical purposes, a stock 
dividend permits the company to retain 
cash in the enterprise while appearing 
to give the stockholder a form of return. 
[here can be no doubt, however, that 
stock dividends tend to convert earn- 
ings into permanent capital and require 
management to earn a return on the 
reconverted capital. Further, stock 
dividends serve to reduce income taxes 
for the recipient by translating regular 
income to capital gains. 

If the enterprise is profitable and 
further expansion and growth is in- 
dicated, upon which additional earn- 
ings are to be created, the stockholder 
may be better off to receive stock and 
have equity values augmented. 

The aircraft industry, experiencing a 
dynamic growth pattern has resorted to 
both stock splits and stock dividends— 
all with good results. 

In the instances cited in the table at 
the head of this story the recipients 
have profited handsomely. This is a 
tangible reflection of the strong upward 
earnings trend of the aircraft builders 
in recent years. —Selig Altschul 
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Kreedomss ‘leam 


At outposts of freedom near the Arctic Circle—made possible by 
our agreements with other governments which stand with us 
against aggression—U.S. Air Force men are now standing around 
the-clock, around-the-calendar guard. Backing them up are the 
resources of American science and industry which have produced 
the Northrop Scorpion F-89 all-weather interceptor. The F-89 
is America’s heaviest-armed fighter. Wing-tip ‘“‘hornet’s nests” 
which carry 104 rocket projectiles are coupled with the latest 
electronics to make the F-89 a deadly aerial destroyer, capable of 
striking a bomber 45,000 feet and more above the earth. These 
jet home defenders are one of many modern weapons created by 
the engineering and production complex of Northrop Aircraft, 
Inc., since 1939 America’s first company in the vital design, 
development and production of all-weather and pilotless aircraft 


NORTHROP 


NORTHROP AIRCRAFT, INC. © HAWTHORNE, CALIFORNIA 


Pioneer Builders of All Weather and Pilotless Aircraft 
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Here’s the one hand tool that works 
on 80% of all aircraft wiring. AMP’s new T-Head 
Tool crimps terminals and connectors 
in both 22-18 and 16-14 wire size ranges. Crimping 
jaws are color coded to match AMP 
color coded terminals and connectors and each 
crimp is branded with AMP’s Proof- 
mark of Quality. 












A special take-up device holds wire 
firmly for one handed operation of the tool. Then 
AMP’s Certi-crimp ratchet takes over 
and prevents the tool from being opened until the 
crimp is completed. The tool is adjust- 
able for all aircraft wire insulation thicknesses and 
is balanced for less operator fatigue 
regardless of the size of the operator’s hands. 












AMP Trade-Mark Reg. U. S. Pat. Off. © AMP 





Another example of AMVs Creative Approach to Botton Wining 
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HAND TOOL 
for pre-insulated 
terminalis & 
connectors 
22-18 and 16-14 





Send today for your copy of our 
brochure, AMP’s Creative Approach 
to Better Wiring. 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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U.S. Navy’s A4D Skyhawk 


The Skyhawk, less than half the size of many cur- 
rent operational jet fighters, is a revolutionary type 
of attack plane for the Navy. It’s a “Mighty Midget” 


. capable of carrying atom bombs. 


Powered by a Wright J65 Sapphire turbojet en- 
gine, the tiny Skyhawk can operate from carriers 
of all sizes. And its simplified lightweight design 
gives it a combat radius greater than many present 
propeller-driven attack planes. 


Of its design. Edward H. Heinemann says, “We 
tried to integrate into the A4D the doctrine that by 
better engineering, airplanes can be built smaller 
and more efficient. as well as at considerably less 
cost and in shorter time.” 


Mr. Heinemann is chief engineer at the Douglas 
Aircraft Company's El Segundo, California, Divi 
sion, where the Skyhawk is now in production. 


In keeping with his philosophy of engineering, 
Inco Nickel and Inco Nickel Alloys are used in 
many parts essential to efficient and successful 
operation of the Skyhawk ... 
parts u here strength and corrosion resistance at 


used especially in 


high temperatures are needed, 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street 


U. S. Navy’s one man bomber 


In many other modern jet aircraft, too, you find 
that Inco Nickel Alloys supply outstanding proper- 
ties for difficult service. Perhaps one of these alloys 
can solve your metal problem. Inco’s Technical 
Service Section is ready to help you investigate. 


Write us. 





WHERE INCO NICKEL ALLOYS 
ARE USED IN THE “SKYHAWK” 
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FIVE APPROACH GATES to airports in the New York area are shown in this artist’s sketch of the new longrange radar control system. 


New ‘eyes’ for New York controllers .. . 





Air Route Radar to Tackle Traffie Snarl 


By Gordon Conley 


Longrange radar will get its stiffest 
test in air trafic control next month 
It will be set up in Greater New York 
to control the aircraft trafic flow of 
six airports within a 17-mile radius of 
LaGuardia. 

If air route radar can clear up con- 
gestion in this restricted and complex 
area, it will be able to handle air traffic 
flow anywhere in the United States 

The new installation will be a second 
step toward a radar network that eventu 
ally will cover all U.S. airways, follow 


ing the longrange system now operating 


successfully in Washington, D. C 
(Aviation Week Mar. 16, 1953, p. 14 

New York’s radar will have a range of 
100 miles and channel aircraft into the 
area through five feed points, compared 
with a 40-mile range and two approach 
gates at Washington. 
> Workable Tool—The longrange radar 
set up at New York is not a device 
specially developed for air routes. The 
basic unit is a military system built for 
U.S. Air Force. It is coupled to hori- 
zontal plotting boards designed late in 
World War II for Navy battleships and 
modified by Civil Aeronautics Adminis 
tration. 

Display scopes will show only azi- 
muth and distance of aircraft. The Air 
Route Traffic Control Center still will 
depend on flight progress and pilot re- 
ports for altitudes. 

But it is the best workable tool now 
available and will give ARTC control 
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lers a visual check of aircraft within a 
radius estimated at more than 100 miles 

\ temporary installation at Mitchel 
Air Force Base on Long Island will 
give this radar model its first practical 
ipplication to en route air traffic control 
soon after equipment tests ind tuncups 
are completed Mar. | 


New York Operation 


The operation was tried on paper in 
1953 at CAA’s Technical Development 
ind Evaluation Center in Indianapolis 
lests fed actual flight arrivals and de 
partures within the New York area into 


1 dynamic air trafhe control simulator 

Results of the evaluation showed 
New York's acceptance rate under in 
strument flight rules (IFR) could bi 
ncreased substantially by tving long 
range radar into surveillance and pr« 


cision approach gear. 

> 2,500-Plane Peaks—Immediate goal of 
CAA controllers in New York is to han- 
dle more efficiently the area’s present 
trafic volume that reaches peaks of 
ipproximately 2,500 aircraft within a 
24-hour period. The controllers also 
want to gain enough experience with 
the new system to take care of projected 
increases in the future. 

Purposes of the radar operation: 

e No landing delays. One of the major 
bottlenecks is caused by the high alti 
tudes of planes as they enter the ap- 
proach control area. With radar, CAA 
controllers will be able to bring aircraft 
off the airways to low entry altitudes 


and clear first arrivals for first landings. 

Ihe ideal flow of arrivais under satura- 
tion conditions will have the first air- 
craft touching down as the second planc 
enters on final approach and the third 
follows just outboard of the gate fix 
(outer marker). 
e Increased takeoffs. Under the present 
svstem, outbound aircraft often are de- 
laved until preceding planes diverg« 
onto different routes and altitudes. 
With radar, controllers will be able to 
flush out a larger number of aircraft in 
1 given time, 

lhe longrange gear will follow depart 
ing craft after thev leave surveillance 
scopes and control the transition from 
} minimum area interval of three miles 
to the 10-minute airways separation 
e Positive control of lost aircraft. All 
landings and _ takeoffs halted 
until a pilot lost in instrument weather 
Radar could fix the un 
position and vector 


now ar%re 


is brought in 
identified strav’s 
other aircraft around it 
> Two-Way Operation—Operation of 
the new Radar Air Route Traffic Control 
Center will work on a two-way principl 
Longrange radar will feed inbound air 
craft to airport surveillance units, and 
the shortrange gear will channel out- 
bound trafic to RARTC airways scopes. 
lhe new system will start operating 
soon after Mar. 1 at Mitchel AFB and 
move late this year to a new area con- 
trol center now being built by the Port 
of New York Authority at LaGuardia. 
For arrivals, the operation will set up 
this approach contro] for feeding air- 
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This complete Boeing B-52 
Stabilizer Trim Actuator 
incorporates a 2.87” P. D. 
Vard ball nut and screw 
which is made from 9315 
steel carburized to Rc 58 
and utilizes multiple cir- 
cuits of alternate spacer 
and load balls. The unit 
also contains 3 gear drives, 
2 hydraulic motors, 2 Acme 
screws and electric and 
hydraulic actuators. 


YARD---FIRST IN MECHANICAL ACTUATION 





IN HANDLING YOUR SPECIFIC PROBLEM... 
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It is possible that one or more 
of the many types of ball 
screws now in production 
at Vard can satisfy your 
immediate needs. 

Our model shop is also im a 
position to deliver custom 
units promptly. 





\ 


Vard engineers will analyze 
your ball screw require- 
ments to determine the 
advisability of single or 
multiple ball circuits. 
Either of these options 
may require all load balls 
or alternate spacer balls. 
You may be sure that the 
combination indicated by 
our analysis will best meet 
your needs and will be pro- 
duced by the finest facilities 
available. 


—. esident Sales Engineers: 
— Labhhs. New York City 
a! Dayton, Ohio 





YARD 


2981 East Colorado Street 
Pasadena 8, California 
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TWO FEEDER POINTS are used by the radar system at Washington 


planes into the three major and three 
minor airports in the New York area 
e LaGuardia will have dual approach 
fixes, one west of Jersey City where the 
northeast course of Newark’s low-fre- 
quency range intersects the northwest 
course of Idlewild’s LF range. The sec- 
ond will be over Idlewild’s low-fre- 
quency range. 

e Newark also will have two feed points, 
one at Amboy on the south shore of 
Staten Island and the other over Menlo 
Park, N. J. Inbound traffic for Teter- 
boro (N.J.) Airport will be funneled 
through these fixes. 

e Idlewild International will have only 
one approach fix, located at Point Look- 
out on Fire Island. From this single 
gateway, Idlewild will feed traffic to its 
ewn runways, to Mitchel AFB and to 
the Naval Air Station and Air National 
Guard Base at Flovd Bennett. 

The Idlewild approach also will chan- 
nel Long Island air trafic to Grum- 
man Aircraft Engineering Corp. at 
Bethpage, Republic Aviation Corp. at 
Farmingdale and Zahn’s Airport, a pri- 
vate field in Babylon Township. 

For departures, the new system will 
be somewhat the reverse of approach 
controls. Surveillance radar will watch 
the aircraft until they pass the out- 
bound fixes and reach cruise altitudes 
The longrange unit will take over on 
the airways, monitoring separation lim 
its until the planes reach the 100-mile 
radius limit. 
> ‘Over Optimism’—Some air traffic con 
trol experts in New York are concerned 
with widespread “over optimism” that 
the new radar installation will be the 
answer to all trafic problems in the 
area. 

“We know little about this radar,” 
they say. “But what we do know indi- 
cates many limitations. Identification 
of individual aircraft on the display 
scopes may become a major problem. 
And we do not believe coverage will 
be complete. Snow and rain will be 
able to clutter the scopes. The airways 
will not be monitored at low altitudes.” 
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National Airport. 


The ATC experts also point to the 
human engineering problem. Radar will 
be a new and strange tool for personnel 
in New York’s Air Route Traffic Control 
Center. During the transition stage, it 
will add to the strain and pressure of 
carrying the responsibility for one of the 
heaviest and most complicated air traf- 
fic loads in the United States 


Washington Operation 


Most airline pilots, especially thos« 


who fly into Washington, D.C., do not 
share -this cautious attitude. ‘They say 
the longrange radar has been a “‘tre 


mendous help” at Washington since 
the installation started to operate in 
1953. 

“There’s no doubt about it” they 
“it does speed up landing ap 
proaches and takeoffs. Sometimes we 
can’t descend as fast as they call us in 

“On airways, the Washington cen 
ter can tell right away if two planes are 
converging courses. And it can tell pilots 


Say, 


where to go to avoid turbulence and 
heavy precipitation areas.” 

» 40-Mile Radius—In principle, the 
longrange radar system in New York 


will be similar to Washington’s oper 
ation. The major differences include 
The USAF radar at Washington has a 
radius of only 40 miles; it serves only 





DISPLAY SCOPE covers 100-mi. radius. 








one major commercial airport—Wash- 
ington National. 

Aircraft are fed into the national cap- 
ital through dual approach fixes, one 
at Springfield and the other at Andrews. 
From these two points, planes are vec- 
tored around to the final approach 
course and over the runway gate. 

The radar unit is an Air Force micro- 
wave early warning system developed in 


World War II 


EAL Goal: 5 Billion 
Seat-Miles by 1956 

Eastern Air Lines plans to increase 
its total airlift capacity from 3.5 billion 
seat-miles to 5 billion by the end of 
1956. To build up its fleet for this 
job, EAL last week ordered cight more 
Douglas DC-7Bs—bringing to 20 the 
total to be dclivered within the next 
two years. 

The orders brought Eastern’s total 
contracts for DC-7Bs to $40 million 
and will increase its investment in new 
equipment since 1952 to $180 million. 

Capt. Eddie Rickenbacker, chairman 
of the airline’s board, said the new 
transports will require no additional 
financing. They will be paid for out of 
profits, depreciation reserves and pro- 
ceeds from an existing bank loan. 
> Aircoach Expansion—At a press con- 
ference in New York’s 21 Club, Rick- 
enbacker said the fleet buildup is part 
of Eastern’s program to expand aircoach 
services and to put its first-class sched- 
ules in a speed range between 350 and 
400 mph. 

He reported the first stage of East- 
resulted last 


ern’s expansion program 
vear in a traffic increase of 23%, nearly 


double the air transport industry's av- 
erage gain of 12% (Aviation WEEK 
Jan. 3, p. 71). 

Aircoach made the biggest jump, ac- 
counting for more than 51% of the 
total trafic. It is expected to reach 
60% by the end of this vear. 

“The key to our expansion program 
is aircoach,’” Capt. Rickenbacker said. 
“By the end of 1956, 70% of our flights 
should be coach. This is the growth 
area. If we build up aircoach, more 
first-class traffic will develop automati- 
cally.” 
> First-Class DC-7Bs—Eastern’s new 
DC-7Bs will be put on first-class flights 
as they are delivered. First of the 
$2-million transports is scheduled to 
arrive in EAL’s hangars next June, with 
others following on a one-a-month basis. 

As the DC-7Bs are put into service, 


Lockheed Super Constellations now 
used for first-class service will be con- 
verted to aircoach configurations. The 


coach flect is expected to total 45 four- 
engine transports by the end of 1956. 


Rickenbacker indicated the DC-7Bs 
are the last piston engine transports 
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FAL will buy. He predicted turboprop- 
powered airliners would be operating 
by 1958 and turbojet aircraft by 1960. 

“But there are no turboprops or jets 
now that we can use,” Eastern’s board 
chairman said. “For our work, the 
Vickers Viscount does not have 
enough speed, range or payload. In 
jets, we are watching the Boeing 707, 
Douglas DC-8 and the Lockheed.” 
> Airfreight Factor—Rickenbacker said 
the one important factor not computed 
in EAL’s projected growth is airfreight, 
although this is given high priority in 
the airline’s planning. 

“Over the past several years, our eh- 
gineers have been working with manu- 
facturers looking toward development 
of a large, economical airfreighter,” he 
said. “To give shippers a service they 
can afford to buy, we need a transport 
that will get freight costs down to five or 
six cents a ton-mile. 

“Until now, however, the reluctance 
of the aircraft manufacturers to pioneer 
and the inability of the commercial 
(air transport) industry to finance the 


development of an _ airfreight have 
blocked progress in this direction.” 
CAB Nominee Gets 
Democratic Support 
Early Senate confirmation of the 


nomination of Ross Rizley, 62, former 
Republican congressman from Okla 
homa, to a six-year term as a member 


of Civil Aeronautics Board appears 
likely. 
Democratic Sen. Mike Monronev, 


also of Oklahoma and the chairman of 
the Senate Commerce Committee’s 
aviation subcommittee, told AviIATION 
Week he approved the Republican ap- 


pointment, and did not anticipate 
opposition to it. Monroney said he 
considers Rizley a “neutral’’ selection 
without firm convictions on the con- 


troversial issues to be solved bv the 
Board. 

> White House Choice—Rizley frankly 
volunteered that he has no aviation 
background “aside from riding planes”’ 
and that he did not seek the CAB ap- 
pointment. “I was asked by the White 
House staff to take it,”” he commented. 

Rizley’s only indication as to what 
his attitude might be as a Board mem- 
ber: “I want the public to get a square 
deal.” 

However, as solicitor of the Post 
Office Department for a brief period, 
from March to December 1953, Rizley 
participated in Post Office’s efforts to 
separate airmail pay from subsidy, have 
the so-called “off-set principle” apph 
to airmail earnings, and reduce service 
mail payments. 
> Agriculture Post—Rizley served in the 
House from 1941 to 1949, six vears as 
a member of the Agriculture Commit- 
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RIZLEY: Give the public a square deal. 


tee and later as a member of the Rules 
Committee. Previously, he practiced 
law in Oklahoma, and held numerous 
state clective offices. After leaving Post 
Office, Rizley, until recently, 
Assistant Secretarv of Agriculture 

Rizley, if confirmed, would fill the 
vacancy left by former CAB 
Oswald Rvan whose term expired De 
31, and bring the Board to its full 
membership of five. 

Prior to Rizlev’s nomination, the 
White House is understood to have of 
fered the post to Harold Jones, a former 
CAB member, and Chief Justice Robert 
Simmons of the Nebraska Supreme 
Court. Opposition from local service 
airlines reportedly blocked Jones’ ap- 
pointment. Simmons is understood to 
have turned down the post because it 
would involve controversy due to con- 
flicting laws: the 1938 Civil Aeronautics 
Act giving CAB autonomy, except in 
international decisions involving foreign 
policy, and the reorganization law creat- 
ing an Undersecretary of Commerce 
for Transportation to direct air trans 
portation policy. 

Selection of a permanent CAB chair- 
man still is to be made. Former chair- 
man Chan Gurney is acting chairman. 


Was an 


mempbet 


Court Gives New Hope 
To Rails in Mail Case 


Legality of the Post Office surface- 
mail-by-air program has been thrown 
into a state of confusion by a decision 
of Judge James R. Kirkland, U. S. Dis 
trict Court for the District of Columbia. 

The decision is a break for the rail 
roads, but it still leaves the final re- 
sult in considerable doubt. 
> Experiment Rights—Judge Kirkland 
found that “the Postmaster General 
is acting bevond those limits of author 
ity delegated to him by the Congress 
of the United States... .” 








But he also ivund that the Postmas- 
ter General had ihe night to experiment 
as long as he did not let the mail test 
last too long. Kirkland said: ‘*Prolonged 
experiments, which by the rurning of 
time demonstrate that the knowledge 
acquired by the experiment has been 
received and that it is a promulgation 
of an executive attempt to usurp the 
power of the legislative function, are 
unlawful.” 

The decision was handed down in a 
suit started last November by five west- 
ern railroads in an attempt to stop the 
surface mail experiment on the West 
Coast. A petition for a temporary in- 
junction was turned down earlier by 
the same court. The suit also asked the 
court to find the Postmaster General’s 
action illegal and to stop the West 
Coast experiment by a permanent in- 
junction. 
> Not ‘Prolonged’—Kirkland 
that “prolonged experimental dispatch 
of first-class mail by air without con- 
sanction is not a 
granted to the Postmaster General of 
the United States. On the other hand, 
for the failure at this point of the plain- 
tiffs to show irreparable injury, the mo- 
tion for permanent injunction will be 


de C ided 


gressional power 


denied.” 

Since the West Coast program has 
been under wav less than three months, 
the court did not judge it to be “pro- 
longed.” But the decision makes no 
measurement of what length of time 
makes such a program “prolonged” and 
thus leaves in considerable doubt the 
fate of the other parts of the experi- 
ment, some of which have been in 
operation nearly 18 months. 

Presumably, the next steps will in- 
volve an appeal by the Postmaster Gen- 
eral and further action by the railroads. 
In order to determine just how long an 
experiment can legally run, the eastern 
railroads will probably attack the most 
vulnerable program in length of time— 
the New York and Washington-Chicago 
segment. 
> Legislation Possible—Another ques- 
tion that remains to be cleared up is 
what the Postmaster General is trying 
to find out, and, thus, when is his in- 
formation complete. 

One thing that may eventually come 
out of the situation is an attempt to 
pass legislation to give the Postmaster 
General the powers he wants, or at least 
to clarify the situation. 

In his opinion, Judge Kirkland ob- 
served that the American people may 
well be on the verge of a new classifica- 
tion of mail. 

He said: “It may be that as we move 
ahead in the years ahead there will be a 
different classification and we will no 


longer speak of second class, third 
class, fourth class mail, but we will 


speak of high priority, deferred priority, 
medium service and slow service. .. .” 
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Mail In Confidence To: 
LOCKHEED AIRCRAFT CORPORATION — DEPT AW-2-14 
761% Peachtree St., N.E. 

Atianta, Georgia 


Name. 
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your ticket to LOCKHEED 
and the Sunny South 


if you are a Flight Test Engineer (Analyst) 





ae ari 


Lockheed Hercules (C130) Turbo-Prop Cargo Plane 


Senior Flight Test Engineer (Analyst) 
A.E. degree with 5 years experience in flight test and aero- 
dynamic analysis, aircraft stability and performance, dy- 
namic systems and analysis. 


Flight Test Engineer (Analyst) 
A.E. or M.E. degree with 3 years experience in a major 
aircraft company as a flight test data analyst or aerody- 
namicist. Must be familiar with power plant and airframe 
performance reduction methods and be able to use aero- 
dynamic, thermodynamic and mathematical theory in the 
solution of flight test and data reduction problems. 


Join in the development of this staff of Flight Test En- 
gineer Analysts. This staff will establish flight test require- 
ments, analyze and evaluate results, then make recommen- 


MAIL THE COUPON NOW! 





dations in the continuing Lockheed program of develop- 
ment. Come with us now and grow with this organization, 


Also other interesting openings in 


DRAWINGS CHECKERS © AERODYNAMICISTS 
STRESS © DESIGN * STRUCTURES 
SERVICE MANUALS ©* PRODUCTION DESIGN 
DYNAMICS © RESEARCH ®* LIAISON 


RIRCRAFT CORPORA 
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Marietta, Georgia 











Airlines Scrap for Mexico Nonstop 


American, Eastern and PAA trade blows as they file 
new briefs supporting applications for lucrative route. 


The three-way battle for nonstop New 
York-Mexico City service flared up again 
last week when American Airlines, East- 
ern Air Lines and Pan American World 
Airways filed briefs with Civil Aero- 
nautics Board in support of their appli- 
cations. 

In a New York press conference, 
Eddie Rickenbacker, Eastern chairman, 
accused American and Pan Am of il- 
legally trving to monopolize U. S.- 
Mexico routes and American of “at- 
tempting to rape the one route that still 
stands in the way—the New York-New 
Orleans-Mexico City service that East- 
ern has pioneered. . . .” The EAL brief 
asks the government to take legal action 
on the “record of violations of Ameri- 
can and Pan American.” 
> ‘Charitable’ Explanation — American 
filed a separate brief along with its 
regular brief devoted entirely to an 
analysis of Eastern’s contentions and a 
number of counter accusations. The 
American brief holds that Eastern has 
forfeited any claim to an “equity” in 
the disputed service by its conduct. 

“A charitable explanation,” says 
American, “may be that Eastern was, 
in the words of its own counsel, Mr. 
Gambrell, ‘hysterical’ on the subject of 
Mexico. But hysteria is incompatible 
with the sound development of air trans- 
portation.” 

Pan American apparently has decided 
to leave the legal infighting to Eastern 
and American. The Pan Am brief sticks 
to the carrier’s fitness and to reasons 
why it is the logical choice over its two 
competitors for the route. 
>» Present Routes—The case was insti- 
tuted by CAB to certificate an American 
carrier to compete with Air France in 
the lucrative New York-Mexico City 
nonstop service. Currently, American 
operates one-stop service between the 
two points; Pan American flies from 
Mexico City to Texas, and Eastern flies 
Texas-New York. Eastern and Pan Am 
connect at Houston and Brownsville, 
Texas. 

The situation is complicated by the 
fact that there is no bilateral agreement 
between Mexico and the United States, 
making it difficult to negotiate service 
into Mexico. Eastern was awarded a 
New Orleans-Mexico City route in 
1946, but never could get it operating. 

EAL takes the position that it 
should be certificated for the nonstop 
flights because it will furnish the best 
service and has the most direct route, 
and because, according to Eastern, both 
Pan Am and American are unfit to pro- 
vide it. 
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> ‘Feeble’ Flight—‘Eastern’s operation 
of the nonstop service in combination 
with its presently certificated direct route 
will result in superior development of 
the traffic between Mexico City and 
the entire Northeast and Southeast,” 
says EAL. “Eastern is proposing far 
more adequate service than either Amer- 
ican or Pan American has proposed. 

“Eastern is the only applicant in this 
proceeding which proposes all-coach 
flights as well as all first-class flights be- 
tween New York and Mexico City. 
American and Pan American propose 
only a feeble, combination coach-first- 
class flight which could not possibly 
meet the need for low-cost service to 
develop the tourist traffic between New 
York/Washington and Mexico City. 

“Eastern is the only applicant which 
proposes fare savings to the public, as 
American and Pan American have 
geared their proposals simply to meet 
the standards set by Air France. East- 
ern proposes the greatest quantity and 
frequency of service—double the amount 
proposed by either American or Pan 
American. Eastern apparently is the 
only applicant which has confidence in 
the market and in its own ability to de- 
velop it.” 
> Violation Claimed—Eastern has asked 
for subpoenas for a number of witnesses 
and documents which it feels are vital to 
its case. Examiner Edward T. Stodola 
turned the request down, and the carrier 
is appealing it to the Board. 

As for the fitness of American and 
Pan American, EAL says they have 
conducted themselves in direct viola- 
tion of governmental directives for eight 
and a half years, “and have deliberately 


Chilean Airline Studies Service to U.S. 


Extension of its South American routes to 
California is being considered by Lineas 
Aerea Nacional, national airline of Chile. 
Here is the first of three Douglas DC-6B 
transports, delivered to the airline Jan. 27, 


thrown confusion and chaos into bi- 
lateral negotiations in an effort, thus 
far successful, to defeat this govern- 
ment’s efforts to implement. Eastern’s 
route... .” 

The brief says: “Those carriers 
should not be rewarded for their unlaw- 
ful and improper conduct” through the 
award of additional authorizations for 
Mexico City service. 
> Improvement—American argues in its 
brief it has pioneered the New York- 
Mexico City route and provided the 
only one-carrier, through-plane §serv- 
ice for a dozen vears. Granting of a 
nonstop authorization is viewed by 
American as a long-overdue improve- 
ment to a route it already possesses. 

The AA brief also urges immediate 
approval of its application in order to 
provide competition with Air France. 
“Nonstop authority is thus necessary to 
enable American to compete on an 
equal basis for the market it pioneered 
and developed, as well as to permit im- 
proved modern nonstop service for New 
York-Washington-Mexico City traffic.” 

Pan American and Eastern should 
be turned down, according to Ameri- 
can, because American should get the 
route and because there is not enough 
trafic for more than one U.S. carrier. 
The brief describes the New York- 
Mexico City passenger market as “a 
lean one at best.” 
> Negotiations With Mexico—In_ its 
separate brief dealing with Eastern’s 
case, American denies Eastern’s allega- 
tions and says EAL “blatantly dis- 
regarded the terms of such authoriza- 
tions as it had to negotiate privately 
with the Mexican authorities and 
sought to make private arrangements 
contrary to this country’s established 
policies and the national interest.” 

American says that Eastern went be- 
yond its authorization and entered into 
an agreement with Mexico by which 
EAL would get a new route and a 


that will be used on routes from Santiago 
to Buenos Aires and Montevideo; Santiago- 
Lima and Santiago-Magallanes beginning in 
March. Expansion would take the airline 
to Panama, Mexico City and California. 
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Mexican carrier would be authorized for 
Mexico City-New Orleans service. 

American says that the agreement 
would: 

e “Restrict this country’s freedom to 
choose an air carrier (other than East- 
ern) to serve any route between the 
northeastern United States and Mex- 
ico.” 

e “Insure monopoly routes for Eastern 
and the Mexican carrier.” 

e “Make it virtually impossible for the 
United States to break these monopoly 
routes.” 

e “Guarantee Eastern further plums if 
by chance its monopoly routes were 
broken.” 

> ‘Rumors, Needles’—In reply to East- 
ern accusations that American obstructed 
and interfered with EAL efforts to get 
into Mexico, the American brief says 
that the most Eastern did in the hear- 
ings was to “have Capt. Rickenbacker 
refer to ‘conversations, rumors, needles’ 
that were given to me by people in the 
industry. 

“Thus, Mosier (O. M. Mosier, AA 
vice president) simply laughed at us. 
And what does that prove? It may be 
assumed that Mr. Mosier laughed at 
Capt. Rickenbacker, and that on oc- 
casion Capt. Rickenbacker laughed 
at Mr. Mosier. Certainly if laughter 
constitutes ‘obstruction’ and ‘interfer- 
ence’, the airlines must become a grim 
and inhuman business.” 
> Five Points—In its brief to the Board, 
Pan American bases its argument on 
these five points: 

e Nonstop New York-Mexico Cit) 
service is required by public convenience 
and necessity, but Washington-Mexico 
City nonstop service is not required at 
this time. 

e Only Pan American can provide all 
necessary service for both New York- 
Mexico City and Europe-Mexico City 
traffic. 

e Pan American would make more net 
income from the route and is the only 
applicant which could use the money to 
reduce subsidy. 

e Pan American certification would pro- 
mote a balanced competitive air pat- 
tern between the U. S. and Mexico, 
while certification of American would 
entrench AA’s monopoly of the serv 
ice. 

e The arguments presented by Ameri- 
can and Eastern do not support their 
certification. 

Pan American is particularly con- 
cerned with the fact that a large por- 
tion of the Mexico City traffic origi- 
nates in Europe. 

PAA figures that New York-Mexico 
City trafic produced about $5 million 
in revenue last year, while Europe- 
Mexico City traffic produced about the 
same amount. 

Pan American claims that it would 
be better able to handle the New York- 
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ADVANCE THE SCIENCE OF 


FIRE CONTROL «+ PRECISION NAVIGATION + COMMUNICATIONS 


You'll find challenge in: Systems, Analysis, Development 
or Design Engineering 


And you can specialize in: Radar « Analog Computers « Digital 
Computers « Servo-Mechanisms « Shock & Vibration « Circuitry « 
Heat Transfer « Remote Controls « Sub-Miniaturization « Automatic 
Flight « Transistorization « Design for Automation 


You should have: Four or more years’ professional experience and 
your degree in electrical or mechanical engineering, or physics 








You'll find unlimited opportunities for professional 
advancement in RCA’s broadened aviation electronics 
program! Suburban or country living nearby. Relocation 
assistance available. 


And at RCA, you’ll move ahead through learning as well 
as doing . . . for RCA encourages you to take engineering 
graduate study with company-paid tuition. You'll also 
enjoy professional status . . . recognition for accomplish- 
ment ... unexcelled facilities . . . many company- 
paid benefits. 


Your RCA career can start now! Begin by sending 
a resume of your education and experience to: 


Mr. John R. Weld, Employment Manager 
Dept. B-2B, Radio Corporation of America 
Camden 2, New Jersey 


RADIO CORPORATION OF AMERICA 











SEARCHLIGHT SECTION 





a rapidly expanding industry. 


MECHANICAL DESIGN ENGINEER 
Requires BSME degree and five 
years experience in design of gas 
turbines, or similar type ma- 
chines. Must be capable of mak- 
ing layouts of complete parts and 
components, taking into consid- 
eration manufacturing costs, 
weight, stress, mechanics, and 
production problems. 


EXPERIMENTAL ENGINEER 

Must be capable of directing de- 
velopment programs. Test func- 
tioning of parts and completed 
products for the purpose of de- 
veloping and improving them to 
meet design specification require- 
ments. Requires BSME degree, 
five years experience in design 
and test work, and thorough 
knowledge of test equipment and 
instruments. 


ELECTRO-MECHANICAL 

DESIGN ENGINEER 

Requires thorough knowledge of 
hydraulic, pneumatic and electric 
servomechanisms for work on gas 
turbine control systems. Three to 
five years experience in design 
and development of electro- 





AIRCRAFT COMPANY 


Gas Turbine and Controls 
Engineers 


Solar Aircraft Company, in sunny San Diego, California, has 
immediate openings for qualified engineers. Excellent opportu- 
nities for advancement with a secure, aggressive organization in 


mechanical control devices such 
as relays, solenoids, actuators, 
pressure switches, regulators, and 
instruments of aircraft quality. 


JET ENGINE ANALYST 

Responsible position for qualified 
engineer with a strong aero- 
thermo background, familiar with 
turbojet engine cycle analysis and 
capable of determining perform- 
ance parameters at various flight 
speeds and altitudes. Must be 
graduate engineer with a mini- 
mum of three to five years experi- 
ence in aircraft gas turbine field. 


Solar offers outstanding employee 
benefits, including profit sharing, 
low cost group insurance and 
medical care, free polio insurance 
for self and family, paid tuition 
for university night school 
courses, and many others. 


SOLAR 


SAN DIEGO 
DES MOINES 


Send resume to: Solar Aircraft Company, 
2200 Pacific Highway, San Diego, Calif. 











CHIEF PILOT 
WANTED: 


Eastern corporation, operating a Lockheed 
Lodestar and a light twin engine aircraft, 
desires applications qualified pilots 
= Deve the following ciniates qualifi- 


Age: 38 or less. 
U. 8. Citizen. 


Total Time: 7,000 hours or more, of he 
4,000 hours must be multi as Cap- 
tain or Plane Commander in tar 
4 better. Current Airline Transport 

in Ledestar or DC-3, 


Applicant must possess an excellent back- 


App eatin must ben sar oy ~~ 
ae experience, previous employment, dat 
of availability, and starting salary. 


P-5174, Aviation Week 
330 W. 42 St., New York 36, N. Y. 











Aircraft Hydraulics 
Design 


ENGINEER 


Thorough knowledge of valves and 
regulators. To be working designer and 
engineering spark-plug of small, grow- 
ing Los Angeles company. Must be en- 
thusiastic, fast worker, and capable of 
first-class original design. This is an op- 
portunity and a challenge. Salary $850 
per month plus percentage of profits. 
Applicants submit resume of past ex- 
perience and present position. 


P-5400, Aviation Week 
1111 Wilshire Blvd., Los Angeles 17, Calif. 
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Mexico City service, since it could of- 
fer through service to Europe and com- 
pete with Air France on an equal basis. 
Also, the Mexican route would give 
Pan Am a weapon to use in obtaining 
a larger share of trans-Atlantic traffic 
for American-flag carriers, according to 
the PAA brief. 

> Acute Need—Port of New York Au- 
thority, another interested party, also 
filed a brief in the controversial case 
last week. 

Expressing no preference as to 
which U. S.-flag airline is awarded 
the route, PNYA attempted to show 
the acute need for nonstop service be- 
tween the New York-New Jersey Port 
District and Mexico City. 

Emphasizing the traffic potential 
now going to Air France, PNYA said 
New York is by far Mexico City’s larg- 
est air travel market—citing an esti- 
mated potential of more than 45,000 
passengers the U. S. airlines could be 
carrying annually. 


Autopilots Cut Costs 
On American DC-7s 


Installation of autopilots on Ameri- 
can Airlines’ entire DC-7 fleet would 
result in an estimated direct annual 
saving of $250,000. Subtracting $188,- 
800 for amortization and maintenance 
costs, this would mean a net saving of 
more than $60,000 a year. 

This was the analysis given by AA’s 
M. G. Beard and Sperry Gyroscope Co.'s 
Percy Halpert at the recent national 
meeting of the Institute of the Aero- 
nautical Sciences. It was based on evalu- 
ation of a number of DC-7 flights made 
with and without Sperry Gyroscope 
autopilots. 

AA currently is in the midst of a 
program to equip all its DC-7s with 
autopilots. There is a possibility that 
this will be followed with a move to 
similarly equip all DC-6s and DC-6Bs. 
At present, 12 of the total fleet of 25 
DC-7s have the units installed, with the 
remainder scheduled to go through the 
carrier’s Tulsa maintenance base pro- 
gressively. 
> Autopilot Tests—The Beard-Halpert 
paper revealed that for tests, nine pairs 
of DC-7 flights were selected. Each pair 
of DC-7s flew under identical meteoro- 
logical conditions, over the same routes, 
at similar altitudes and at maximum 
cruise power. 

Overall comparison showed that the 
Sperry autopilot saved an average of 6.2 
minutes per transcontinental nonstop 
trip. 

It was pointed out that on shorter 
DC-7 runs, the saving would be less be- 
cause of shorter cruise time. But as- 
suming the average saving on the rest 
of the operation is half that of the trans- 
continental nonstop, the annual dollar 
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saving, using direct costs, 
would be $250,000. 

> Overall Benefits—The flights used in 
the comparison, Beard and Halpert said, 
had all the elements that go into actual 
operation of the fleet. The net result 
“should weigh heavily with the practical 
operator who thus far has been unable 
to obtain data on the automatic pilot 
saving in cruise flight.” 

It was emphasized that the main 
economic saving of autopilots actually 
is secondary to the overall greater bene 
fits derived—such as improved safety and 
trafic conditions, passenger goodwill 
and increased public acceptance of air- 
line travel. Also, there is the important 
advantage of lessening pilot fatigue. 


operating 





CAB ORDERS 


(Jan. 27-Feb. 2) 
GRANTED: 
National Airlines a temporary exemption 
to continue helicopter service in the Miami 





area until Mar. 1, 1955, to allow time for 
review of the renewal application 

Pan American World Airways and Na 
tional Airlines leave to intervene in_ the 
Midet Aviation Corp.’s certificate renewal 
Case 

American Airlines, Colonial Airlines, 
Delta-C&S Air Lines, Eastern Air Lines, Na 


tional Airlines, Northeast Airlin« Pan 
American World Airways and United Ai 
Lines leave to intervene in the Resort Au 


lines certificate renewal cas« 


APPROVED: 

Certain resolutions adopted by Intern 
tional Air Transport Assn. at the traff 
ference meetings at Venice, Ital 
various carriers relating to rate and traff 
matters, subject to certain conditior 
visions and limitations 

Agreements involving American Ai 
Northeast Airlines and various othe 
relating to intercompany arrangement 


ORDERED: 
Investigation of Braniff Airway 
ization to suspend service at Pueblo, ( 
Investigation and suspension of 
reduced fares fled by Currey Air Trans] 
Ltd 
AMENDED: 
Order of investigation and 


certain reduced fares filed by Great Lal 
Airlines to include Pittsburgh, Pa 


DISMISSED: 
Riddle Airlines petition for re 


tion of an earlier Board decision on a 1 
quested exception, since Riddle has asked 
that it be withdrawn. 

Transocean Air Lines application for an 
exemption for certain Pacific services, since 
the application is now moot 


DENIED: 

Flying Tiger Line application for an 
exemption to operate one flight between 
Munich, Germany, and New York. 


sricsnpen 


onsidera 
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Horace Greeley 
once said... 





iw 
| 


TODAY GREELEY WOULD SAY: 





‘YOUR OPPORTUNITY TO WORK 
WITH AN INTERNATIONALLY FAM- 
\OUS ENGINEERING ORGANIZATION 
in the design and development of aircraft 
engines (gas turbine, reciprocating or re- 
lated). 


Challenging positions in the following 
engineering classifications now available: 


Controls Engineers 
Turbine Engineers 


Combustion Engineers 
Project Engineers 


Stress Analysts Thermodynamists 
Aerodynamists Designers 
Draftsmen Checkers 


TODAY ... SEND US YOUR 


QUALIFICATIONS 


'If you have had previous experience in the 
above fields, mail us a resume of your past 
ore If your background indicates 
a possibility of fitting into our organiza- 
tion, you will be advised to come to Strat- 
'ford for a personal interview. 





“«~Lycoming 


Send complete 
resume to 


E. E, BLAKESLEE, Per Supv. 


DIVISION OF (/7VOO) STRATFORD, CONN. 
(AE) 





“Look to Lycoming!" 





a 





WHAT 


LYCOMING 


OFFERS YOU: 
SALARIES 


Excellent starting 
salaries. 
Promotions within 
the “ranks.” 


HOUSING 


Assistance in ob- 
taining housing. 


BENEFITS 


Paid vacations and 
holidays. 

Group Insurance 
for you and your 
family. 

Clean, modern 
plant. 


Modern cafeterias, 
company super- 
vised. 


AND ABOVE 
ALL ELSE 


Quiet suburban 
living, close to 
salt and fresh 
water, fishing and 
swimming, yet only 
60 miles from New 
York City. 


~ 
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The Field of Research offers 


Satisfying CAREERS 


We maintain one of the na- 
tion’s most progressive research 
and development laboratories 
and are looking for qualified 


engineers — Senior and Junior a" 


—who are interested in further- rt At 
ing their careers in the field of Ltt 0 Joeee. 
research. : \ 


If you are interested in becom- 
ing part of A GROWING COM- 
PANY — with OUTSTANDING 
PERSONNEL—at HIGH START- 
ING SALARIES — and EXCEL- 
LENT WORKING CONDI- 
TIONS contact 


Mr. D. M. Halliday 





% 8100 N. Monticello Ave., 





Immediate Openings in 


AERODYNAMICS 
AERONAUTICAL ENGINEERING 
THERMODYNAMICS 
MECHANICAL ENGINEERING 
AIRCRAFT INSTRUMENTATION 
RADAR 
MICROWAVE TECHNIQUES 
ANTENNA DESIGN 


FIELD THEORY 
(Electro-Magnetic) 


SERVOMECHANISMS 


SENIOR ELECTRONICS 
ENGINEER OR PHYSICIST 
With Experience in Communications 
Systems and Information Theory 


SENIOR ELECTRONICS 
ENGINEER 
Digital Data Processing Experience 
SENIOR MECHANICAL 
ENGINEER 


Hydraulics, Marine Design Experience 


. 





% A division of COOK ELECTRIC COMPANY 


Skokie, Ilinois KEystone 9-2060 2700 N. Southport Ave., Chicago, Illinois 
Electrical and Mechanical Engineering and Manufacturing Since 1897 Dy, 





CALLING CARD FOR 
A BRILLIANT FUTURE... 





Bendix Missile Section is a major contractor in the U.S. Navy’s guided 
missile program --a part of the “new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo-Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 


into the opportunities which Bendix can offer you. Write Employment 
Dept. M, 401 Bendix Drive, South Bend, Indiana. 








ENGINEERS 


MECHANICAL 
HYDRAULIC 


Experienced in design and application 
or evaluation of hydraulic servo sys- 
tems. Previous experience desined 
with electromechanical servos, gun 
director systems, missile or auto pilot 
controls. 


Work involves design or evaluation of 
simulator equipment and hydraulic 
systems including fuel handling and 
evaluating. 


Kindly send resume including 


education, experience, interests 
and present salary to: 


DR. E. H. GAMBLE 
MANAGER-CONTROLS 


GENERAL @@ ELECTRIC 


CINCINNATI 15, OHIO 











ENGINEERS 
Experience in turbo machinery or turbo jet com- 
ponents offer several opportunities with a large 
nationally known midwestern engine and engine 
component development laboratory. Position should 
lead toward administration or manufacturing re- 
sponsibility. Make your reply complete experience, 
educational and salary progress. Application confi- 
dential. 
P-5518, Aviation Week 
330 W. 42 St., New York 36, N. Y 
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PILOTS and FLIGHT 
ENGINEERS 
wanted by 

UNITED AIR LINES 


Career opportunities with the 
nation’s number one airline 
now open to qualified men. 
Many company benefits in- 
cluding excellent pay, broad 
insurance program, retire- 
ment income plan and others. 
Qualifications: Height 5’- 
7” to 6'4". U.S. citizen, 
high school graduate, 
commercial pilot license, 
pass flight physical with 
no waivers. Age 21-26. 
Applicants who, in addition to 
above qualifications also have 
Instrument Rating or Flight En- 
gineer’s Certificate (or Flight 
Engineer's examination written 
portion passed) will be ac- 
cepted through age 27; with 
both Instrument Rating and 
Flight Engineer’s Certificate 
through age 28. 

Successful applicants will 
attend United’s Flight Train- 
ing Center at Denver, Colo- 
rado and receive salary while 
training. 

Write: C. M. Urbach-AW 
Placement Superintendent 
United Air Lines Operating Base 


Stapleton Airfield, 
Denver, Colorado 











STRESS ANALYST 


Exceptional opportunity with ex- 
panding and established aircraft 
division of leading aluminum fab- 
ricating manufacturer. Ground 
floor position offers challenging 
work for graduate in Aeronautical 
Engineering with 3-5 years stress 
experience on planes (fighters pre- 
ferred). Location is comfortable 
smal] southwestern Michigan city. 
Attractive salary. Send complete 
resume. 


Donald L. Arnold 
Supervisor of Employment 
The Kawneer Company 
Niles, Michigan 
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TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


Rn + ' , ; 
, a : % _— e 










ROCKET PROPULSION ENGINEERING 


ROCKET PROPULSION ENGINEERS are offered unusual career opportunities now 
at Convair in beautiful, San Diego, California, including: Design Engineers for 
design and analysis of advanced high performance rocket engine systems and 
components including propellant systems, lubrication systems, control systems, 
mounting structure, and auxiliary power plants; Development Engineers for 
liaison with Engineering Test Laboratories and Test Stations in the planning, 
analysis, and coordination of rocket engine system and component tests; Devel- 
opment Engineers for coordination with Rocket Engine Manufacturers in the 
installation design, performance analysis, and development tests in conjunction 
with Convair missile programs. Professional engineering experience in rocket 
missiles and aircraft propulsion system development will qualify you for an 
exceptional opportunity 

CONVAIR offers you an imaginative, explorative, energetic engineering depart- 
ment... truly the “engineer's” engineering department to challenge your mind, 
your skills, your abilities in solving the complex problems of vital, new, long- 
range programs. You will find salaries, facilities, engineering policies, educa- 
tional opportunities and personal advantages excellent 


Generous travel allowances to engineers who are accepted. Write at once 
enclosing full resume to: 


H. T. Brooks, Engineering Personnel, Dept. 102 


ONVAIR 


A Division of General Dynamics Corporation 


SAN DIEGO, CALIFORNIA 





3302 PACIFIC HIGHWAY 


SMOG-FREE SAN DIEGO, lovely , Sunny city on the coast of Southern ( alifornia, 
offers you and your family a wonderful, new way of life a way of life judged 
by most as the Nation's finest for climate, natural beauty and easy (indoor- 


outdoor) living. Housing is plentiful and reasonable. 
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MASSILLON ROAD 


GOODYEAR AIRCRAFT CORPORATION 
NEEDS 


HELICOPTER ENGINEERS 


Men with at least five years engineering experience 
in the various branches of the rotary wing field are 
needed at once for expansion of a helicopter develop- 
ment program now underway. 


Outstanding opportunities for qualified men. 


Send Your Resume or Request Application to 


C. G. JONES, MANAGER 
SALARY PERSONNEL DEPARTMENT 


GOODYEAR AIRCRAFT CORPORATION 


AKRON 15, OHIO 


AVAILABLE 


PILOT - EXECUTIVE 


Capable and qualified pilot. High profes- 
sional attainment in major scheduled and 
non-scheduled airline operations. Exten- 
sive experience at supervisory and admin- 
istrative levels. Substantial business expe- 
rience in retail sales and manajement. 
Proven leadership, successful accomplish- 
ment. Best of references. 


Interested in handling corporate or execu- 
tive operation for large Corporation or will 
consider any opportunity to utilize my 
flight and sales ability in combination. 
Full resume on request. All replies ac- 
knowledged. 


Age 44, married. 


PW-5444, Aviation Week 
620 N. Michigan Ave., Chicago 11, Ill, 














Sales Representative —Industrial 


Old established large Eastern Engineering 
Firm specializing in aircraft components 
and assemblies requires a representative 
with good contacts to solicit contracts. 
Excellent opportunity for « good producer. 
Reply in detail stating full particulars. 


RW-5197, Aviation Week 
330 W. 42 St., New York 36, N. Y. 


FINANCING AVAILABLE 
FOR DC-3 AND C-46 
We finance aircraft in the United States, 
Central & South America. 
Aircraft Bought, Sold and 
AERO FACTORS CORP. 


P. 0. Box 184 
Miami International Airport 48, Fla. 








HILLER HELICOPTER 
equipment, full canopy. dual controle, F 
way radio. 

In excellent condition 


East Coast Aviation Corporation 
Bedford Airport Lexington, Mass. 








DEAL DIRECTLY WITH OWNER 
Frederick B. Ayer 
offers 


C-18S BEECHCRAFT 
FOR LEASE 


* Nice airplane * Good interior 


© Well equipped radio «+ De-iceing equipment 
* Auto pilot * 50 gal. nose tank 
No deposit required—no long-term contract. 
Fly as much as you like. $800 per month. 
Aircraft hull insurance included. 
If desired, aircraft available 
for outright purchase. 
Frederick B. Ayer 
TRADE-AYER COMPANY 
Linden Airport, Linden 3-7690 Linden, N. J. 





1 PR. DC-4 OUTER WING B PANELS 


Sealed—Ready for Installation 
Immediate Delivery 
Very Reasonable 
LOS ANGELES AIR SERVICE, INC. 
Municipal Airport Hawthorne, California 
Osborne 6-041] 








GRUMMAN GOOSE 
low-time — top condition 
for full information write or phone 


ATLANTIC AVIATION CORP. 
Logan Airport East Boston, Mass. 
Ea 7-4630 














AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170s, Aero Commanders, Navions, 


Twin , etc. 
Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.'s Skyranch 








pin 1h sate regarding availability for 
purchase 
i Sikorsk hor 8-55 Helicopter 
4or5 1 47D-1 or G Helicopters (200 HP) 
f one have yp Ss of a. irr =e oo Bio: 
» price, p emp aqmeet pe o 0. 
mod i standard ete. sta ties held cont ‘ 
dential. Write: 
viation Week 


W-5496, A 
330 W. 42 St., New York 36, N. Y. 
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FOR SALE 


maciens stock in the U. 8., of new, used and 

overhauled engines, propellers, accessories 
and airframe parts. Free lists by makes 
Vestco, Dept. F, Box 5306, T.A., Denver, Colo, 


For Sales; One biplane B25-B, Motor 14819. 

Serial 166W, license NR25319, fully equipped 
with insect hopper. agitator gear box and 
spreader has been hangared at all times, total 
flying hours 1470.3, plane in airworthy condi- 
tion. Contact E. A. Cushman, University of 
Illinois Airport, Savoy, Illinois. 





F 51C—N 5528N A truly beautiful and mechani- 
cally excellent airplane that has been main- 
tained to highest standards. 4,500 mile range. 
Ceiling approximately 45,000 feet. Can be de- 
livered now. Contact Joe C. DeBona, 339 North 
Beverly Drive, Beverly Hills, California, 














Address to office nearest you 
h2nd 8t. (36) 

Michigan Ave. (11) 

68 Post St. (4) 

1111 Wilshire Bivd. (17) 


REPLIES (Bow No.): 
NEW YORK: 330 W. 
CHICAGO: 520 N. 
SAN FRANCISCO: 
LOS ANGELES: 








POSITION VACANT 


AMBITIOUS 





AIRCRAFT Engine Mechanics 

wanted. 1. If you live in the Los Angeles 
area. 2. Are en experienced top-notch aircraft 
engine overhaul! professional. 3. Like the idea 


of going to work for a small approved air 

agency which is beginning to go places. 4. Want 

better pay and opportunities for advancement 

commensurate with your ability to perform 
call Mr Coale PLYmouth 4-3144. 


SELLING OPPORTUNITY OFFERED 


MANUFACTURER'S REPRESENTATIVE ex- 

perienced in sales and engineering wanted to 
sell to the electronic and aircraft field Ex- 
tended Chicago area, Small nationally known 
Mid-west company. Write giving experience, 
references and resume. RW-5261, Aviation 
Week. 





~ POSITIONS WANTED 


Ex NAVY Patrol Plane Commander and non- 

sched. capt. desires stable corporation posi- 
tion. 6385 total hours, ATR C-46, PBY (Land 
and Sea), multi and single land and sea, flight 
instructor, extensive time in twin beech and 
bonanzas, qualified in other similar aircraft, 
Resume on request. PW-5408, Aviation Week, 





ELECTRO-MECH’'L Engineer presently con- 

tacting west coast aircraft plants desires 
company to represent Excellent references. 
PW-5392, Aviation Week 


PILOT, Commercial, instru- 

ment, single, multi-engine, land & sea, 3100 
hours, 600 hours 8-55 Helicopters, 26, married, 
Foreign Service acceptable. All inquiries an- 
swered. PW-5393, Aviation Week. 


H ELIC¢ )PTER 


AIRLINE CAPTAIN with professional and 
personal qualifications for business flying de- 
sires company pilot position. 10,000 hours 
civilian and military. Rated navigator. Age 38, 
B. S. in engineering. Successful sales engr. ex- 
perience. PW-5490, Aviation Week, 68 Post St., 
San Francisco 4, California. 
COMMERICAL PILOT, ASMEL, Instructor, 
Instrument, 2700 hours military and civilian, 
1300 hours recent C-47. A & E certificate. Cbdl- 
lege graduate. Don’t drink or smoke. Have 
first class physical and passed ATR written, 
Desire permanent flying position. Age 29, mar- 
ried, one child. PW-5440, Aviation Week. 





ROCKET ENGINES, field service rep., test 

engr., test stand buildup, equip, engr. B.S.M.&, 
Desire missile development and/or test work, 
Voluntarily available. PW-5515, Aviation Week. 





NEW YORK REPRESENTATION 


Aircraft and related products 
If you need Eastern representation for aircraft 
or aviation products, we have the sales ability, 
contacts and experience to produce results. 
Would appreciate details first - “a 
RA-5462, Aviation Wee 
330 West 42nd 8t., New York 36, ‘New York 
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| SPECIAL SERVICES | 























PROPELLER OVERHAUL 


Pick up and delivery in New York area. 
Finest equipment. Experienced personnel. 
Approved repair station for Hamilton 
Standard and Hartzell propellers 


READING AVIATION SERVICE, INC. 
MUNICIPAL AIRPORT READING, PA. 


































Complete Services and Sales 
“3 LODESTAR D185 


a > 








Inc. of 


st'fovis REMMERT-WERNER  rhi'edo 


EXECUTIVE AIRCRAFT 





PERSONAL and EXECUTIVE AIRCRAFT 
Buy — Sell — Trade — Finance 
INQUIRE FOR FREE LIST 


GRAUBART AVIATION 
679 N. Michigan, Chicago, MOhawk 4-7190 








“WE OWN THE AIRCRAFT WE SELL” 














St. Louls, Mo. 
INC. ane 5-511 


ne DE- LODESTER'B BeecH 


Ene Radios 
A.R. toe Bendix Collin” “Loar wih 
P&W Continental Wright Good ft — 

















DIAL REFINISHING 


We can refinish ur dials or can supply many 
nates dials from our stock. 


Flosressent « Phosphorescent - Radiu 
Special Dials made to order. Prompt Delivery. 
Reasonable prices. 
SOONER DIAL CO. 
Box 234 - Clinton, Oklahoma - Phone 486 




















REMMERT — WERNER, Inc. 


Lambert Field St. Louis, Mo. 
offers your choice of 
1 DAY 2 DAY 3 DAY 
100 hour 100 hour 
INSPECTIONS 1 OVERHAULS 


for 


BEECHCRAFT DC-3 LODESTAR 
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the doors are 
Open 
for “75 ENGINEERS 


Airframes 

Stress & Weights 

Materials & Laboratory 
Power Plant Design 

Power Plant Operation 
Hydraulics & Controls 
Electrical, Radio & Instrument 
Liaison 


IF you want immediate employment in an area where new 
horizons are opening in aviation, including latest develop- 
ments in in-flight refueling—IF you want to live in the Sunny 
South—IF you have experience in aircraft for any of the 
positions listed above, send a resume of your qualifications 


to: 


MR. A. V. WELSH 
Employment Manager 
P. O. Box 2287 





AIRCRAFT CORPORATION 


Sirmingham, r¥la. 


119 





ee 











-2ARCHLIGHT SECTION 





COLLINS OMNI. FULL RADIO 
ANTI-ICERS — DEICERS 
JANITROL HEATERS 





(Available for Lease) 


eward 


AE SORAUTEC AL 


233 INTERNATIONAL AIRPORT MIAMI 48, FLORIDA 





@ AIRFRAME COMPLETELY OVERHAULED ZERO TIME 
@ ENGINES “NEW” WRIGHT 1820-56-1350 H.P. OR P & W 1830-92 
PICTURE WINDOWS, “NEW” BUBBLE TYPE 





WAYNE INDIANA 






AIR AGENCY CERTIFICATE NO. 4044 
Powerpiant Classes 1 & 2/ NO LIMITATIQNS 





More Speed, Performance and Safety 


WRIGHT OR P&W 


1350-HP 


Engines for your 


DC-3 OR LODESTAR 


STEWARD-DAVIS INC. 
GARDENA, CALIF./ PL 4-3144 








FOR SALE OR LEASE 


1—BEECHCRAFT D18S. Zero time engines 
and props, 1000 hour check, auto pilot, 
electric retractable flight step, new 
paint job, new interior and excellent 
radio equipment. Best buy in the 
country. 


1—1954 E BONANZA DEMONSTRATOR 
with 225 engine. Priced for quick sale. 


1—1952 (LATE) C BONANZA, loaded with 

pment. TT airframe and engine 

5. Zero time SMOH. No reasonable 
offer refused. 


GEORGE H. BAILEY CO. 
FORT WAYNE, IND. 











FS-5314, Aviation Week 


FOR SALE 
DC-4 


SCHEDULED AIRLINE 
FULLY EQUIPPED 
DELUXE PASSENGER VERSION 


330 W. 42 St., New York 36, N. Y. 


SPECIALISTS in CUSTOM 
RADIO INSTALLATIONS 
Distributors For 
SPERRY 


COLLINS—BENDIX 
LEAR—ARC 


e 
A-12 AUTO PILOTS 
DME—AIRBORNE RADAR 
ENGINE ANALYZERS 
INTEGRATED FLIGHT SYSTEMS 


Complete Systems in Stock 








Page Airways" Inc. 


eine ton A... 1-4044 
: Allegheny County 
Rochester Airport Airport 


Rochester, N. Y. Pittsburgh, Penna. 








FOR SALE 
ARP RARE: —e > Navion, Serial—NAV- 
487-TTN-2 te Manufactured—1948 
TOTAL ‘AinPRAME™ HOURS: 1879—SINCH CH: 
to Twin, December, 1953 
ENGINES: yr ye Model - 0-820, Total 
Time on both Left and Right Engines—437 :00 
PROPELLERS: Hartzell HC-82X6-2 
ng. ated 80 gal. Fuel; Full Instrumentation; 
RADIO: Narco VC12 Simplexer; Narco Omnigator; 
Lear ADF-12 
INTERIOR: Blue leather—Grey Fabric combination 
EXTERIOR: Blue and white 
Interior and Exterior both excellently maintained 


and in very goed condition 
PRICE: $28,500.0 AVAILABLE: 30 days 


Reading Aviation Service, Inc. 


P. O. Box 1201 Reading, Pennsylvania 











SUPER-92 
ever 200 mph for your DC-3 


CAA Approved R1830-SUPER-92 engines allow 700 
HP normal cruise, better single engine—iower fuel 
mileage costs 


ounts, cowis, fi ete. Proven 
Sleds OF teen cf teties enti ouakan’ 


ENGINE WORKS 


ST. LOUIS, MO. 


LAMBERT FIELD INC. 

PRATT & WHITNEY CONTINE TAL 
WRIGHT YCOMING 
SALE OVERHAUL axenaned 








Fuel Flow Transmitters 


9054, 9061 and 9100 
New and CAA certified. 


All dash numbers available— 
deliveries from stock 


INSTRUMENT ASSOCIATES 
351 Great Neck Road, Great Neck, N. Y. 
CAA approved repair cael on 3564—Instrument 
classes 1, 2, 3, 4 limited acc 
Distributors for—Kollsman .U. ‘ss Gauge- Weston 


Exide 
Authorized sales and service—Eclipse Pioneer 
Schwien Engrg. 
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ANTI-DETONANT FLUID AND 
WATER SERVICING TRAILER 


SAVLINE 
Sx ELE ES 
PRECISION SHEET METAL & MACHINE PARTS 


COMPLETE ENGINEERING SERVICE 


A.F. CERTIFIED SPOT WELDING & OTHER 
WELDING PHASES 


ELECTRONIC PARTS AND EQUIPMENT 
AIRCRAFT FABRIC COVERING 

GALLEYS AND COMMISSARY EQUIPMENT 
GROUND SERVICING EQUIPMENT 


SAT LIE xoovcrs 





GRAND BOULEVARD, DEER PARK, NEW 








BEST 
AD 
WRITER 


in the business wanted 

by leading aeronautical 
accessory manufacturer in 
Los Angeles area. 
Requirements: at least 10 
years major advertising 
agency experience, ability 
to create ideas that are 
striking without being too 
bizarre, professional 
writing competence, 
knowledge of aeronautical 
technology and a flair for 
dramatizing its intricacies. 
The pay will be as 
generous as your talents. 
Send your best ad and 
most distinguished brochure 
with resume. 


PUBLIC 
RELATIONS 
EXPERT 


Same company offers 
exceptional opportunity to a 
man who can dig out the 
news from the voluminous 
output of 500 brilliant 
engineers, and then present 
it with equal effectiveness 
to both lay and technical 
press. The successful 
applicant is probably now 
holding down a top job 

in the aviation industry. 


* Send reply: P-5471, Aviation Weak 
1111 Wilshire Rivd Los Angeles 17, Calif 
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EDITORIAL 





Twin Spotlights on Naval Aviation 


Twin spotlights of public attention are now focused on 
naval aviation—off Formosa where the four big attack 
carriers of the 7th Fleet are holding the line against 
Chinese Communism and on Capitol Hill in Washing- 
ton where a congressional subcommittee is investigating 
the reasons for the Navy’s lagging procurement of 
modern combat aircraft. 

The fact that development and production of modern 
transonic jet-powered aircraft for the Navy has been 
slow is apparent in the equipment of air groups aboard 
the 7th Fleet carriers. Once again the amount of time 
it takes to translate congressional appropriations into 
combat ready airpower is heavily underscored in an hour 
of crisis. 

The billions appropriated for the production of naval 
aircraft after the outbreak of the Korean war in 1950 have 
not yet reached the firing line in the form of enough 
modern jet aircraft to be of military significance. 


None in Battle Line 


Public prints have been full of the record-breaking 
capabilities of the latest crop of Navy's transonic fighters 
—the Douglas F4D Skyray, the Grumman F9F-9 Tiger, 
and the North American FJ-3 and FJ-4 Furies. All of 
these aircraft are flying and some of them have been 
in the air for as long as two years. Yet none of them 
is with the 7th Fleet on the battle line off Formosa. 
Fighter squadrons aboard the carriers Kearsarge, Essex, 
Wasp and the giant Midway are equipped with straight- 
winged Grumm: in F9F-5 Panthers and McDonnell F2H 
Banshees, both with speed limitations well below the 
current standard for modern air-to-air combat. Some 
fighter squadrons with the 7th Fleet also have Grumman 
FOF-6 sw eptwing Cougars, a more modern fighter edging 
into the transonic range but still with performance well 
below the F9F-8 now in production at Grumman’s 
Bethpage, L.I., plant and the F9F-9, still in experimental 
flight test stage. 

In the bomber category the Navy has two fine Douglas 
designs, the sweptwing A3D Skywarrior and the A4D 
lightweight delta, already in production. But again 
these planes are not on the firing line in Formosa. First 
A3D carrier squadron has been organized, but the A4D 
still is in experimental testing. The bombers with the 
7th Fleet are the old veterans of the Korean war—the 
piston-powered Douglas Skyraider. In its atomic bomber 
units stationed in Japan, but available for operations 
off 7th Fleet carriers, are the North American AJ-2s, 
powered by a pair of piston engines with a jet for extra 
boost. 

Although equipment is only one part of the air com- 
bat equation that includes pilot proficiency, tactics and 
leadership, it would take an extreme optimist to be happy 
about the quality of the aircraft the 7th Fleet has to 
fight against the sweptwing MiG-15 fighters and the 
twin-jet IL-28 bombers that are operational in sizable 
quantities with the-Chinese Communist Air Force. 
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There is little doubt that in these other items—pilot 
proficiency, tactics and combat leadership—the 7th 
Fleet has quality far*superior to its potential foe. Air- 
craft industry leaders, who remember Vice Adm. Alfred 
M. “Mel” Pride for his technical pioneering with early 
carrier aircraft and his tenure as chief of the Bureau of 
Aeronautics, will agree that the Navy could find no 
better commander for what is now its most important 
battle force afloat. In addition to his wartime record 
as an aircraft carrier commander in the Pacific he knows 
so well, Adm. Pride made important contributions to the 
development of carrier arresting gear, and on the auto- 
giros from which developed Navy’ s present use of heli 
copters. For years he fought almost single-handedly to 
keep turboprop development alive in this country. 


BuAer’s Persistence 


The fact that the Air Force will be able to build a 
fleet of turboprop-powered transports to equip its aerial 
logistics system of the future is due in large measure to 
the Navy Bureau of Aeronautics’ persistence, led by 
Adm. Pride, in pushing development of this type engine 
despite what looked to many as insurmountable obstacles 
only a few years ago. 

We do not think the subcommittee of the House 
Armed: Services Committee will accomplish much by 
raking up the details of the technical troubles of the 
Navy's aircraft development during the past five vears. 
The details are well known in the aircraft industry and 
in the Navy, and investigations will not resurrect the 
once promising projects that might have filled the in 
terim gap in the Navy’s aerial battle force. 

Fundamental to this problem was the starvation diet 
of naval aircraft research and development funds in the 
pre-Korean era that prevented a more vigorous attack on 
the technical problems of the jet age. 


Research Is Key 


There are many promising new technical avenues 
along which naval aviation is moving toward its future 
the vertical takeoff and landing fighters; the water-borne 
aircraft, ranging from the giant jet seaplane teamed with 
submarine tankers to the supersonic delta fighters 
equipped with hydroskis for landing on water, snow, ice 
or tundra, and the lightweight design philosophy that 
can pay a double dividend in increased combat strength 
for less money. 

We recommend to the House Armed Services Com- 
mittee and their colleagues in the Senate that instead of 
poking around in the ashes of the past they bend their 
efforts to making certain that naval aviation gets the 
research, development and procurement funds necessary 
to push its promising new developments as hard and fast 
as possible in a concerted effort to avoid the qualitative 
inferiority that will threaten its aerial battle line if the 
new ideas are again allowed to drag and wither for lack of 
sufficient support. —Robert Hotz 
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AERIAL “DETECTIVE” 
CUTS FLIGHT DELAYS 


Electronic Ray Enables Continuous Engine “‘Check-Up” During Flight 


THE STORY BEHIND THE STORY: 


a Ever waited while your mechanic 


tracked down an elusive “miss” in the 


engine of your car? Then you can 
imagine the time formerly required in 
checking the 144 to 224 spark plugs and 
thousands of ignition parts of a four 
engine plane! And you can see why 
headlines like the one above, appearing 
when the Engine Analyzer was intro 
duced, literally announced a new era of 
lependability—and safety—in flight. 


- With 


the Sperry Engine An 

mition defect can remain hidden 
ght or on the ground. Like a doctor’s 
X-ray it looks inside each cylinde! 


shows the exact sriormance of every 


every part ol 
Before 


“tune-up to 


ive, every plug, 


the intricate ignition system 
take-off, 11 enables quick 


issure smooth, maximum 


power. In 
the air, the flight engineer watching the 
crisp images on his scope has a constant 
picture of each engine’s performance 

detects weaknesses that can be imm« 


diately corrected by adjustments— and 


DIVISION OF THE SPERRY CORPORATION * 





pinpoints defects that can be quickly 


attended to upon landing 


= Now in use by many of the world’s 
leading airlines, the Sperry Engine 
Analyzer has taken its place along 
with Sperry developments like the Gyro- 
pilot* Flight Control and Radio Beam 
Coupler, as another contribution to 
safer flight and more economical flight 
From the passengers’ standpoint, the 
Sperry Engine Analyzer adds increased 
dependability in airline schedules. From 
the airlines’ standpoint—lower operating 


ind maintenance costs 


GYROSCOPE COMPANY 
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fastener? 
























Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials. Each 
is exactly controlled as to finished dimensions, class of thread fit 
and finish. Each is now in use on critical applications, with a record 
for uniform high quality that is unmatched. 





Most of them are standard parts. Some originated as the result of 
a specific request for ESNA’s help with an important fastening 
problem. 





Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


: Elastic Stop Nut Corporation of America 
Dept. N62-225, 2330 Vauxhall Road, Union, N. J. 
Please send the following free fastening informatio 
() ELASTIC STOP nut bulletin C) Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 
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Name. . Title nememseienianemcasn 
Firm__ ae —_— - 
Street__ EE — 

City. ——— Zone. State. 











